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“Qut-powers 
Chevy and Ford 
Ompact or 


Comparing a Dodge Dakota V-8 to other pickups 1s 5.2L Magnum V-8, out-ran the most powerful compacts 

easy. There’s simply no comparison. Ford or Chevy have to offer. Out-accelerating them both. 
z E TT prne With loads or without. Even when loaded up with a trailer, 
t00. 


FORD RANGER 4.0L V-6 


ae 


CHEVY S-10 4.3L V-€ 


Dodge Dakota 4x2 Club Cab out-runs the compact extended cabs 0-00), 
with 960 [bs payload and with 5,850 lbs combined payload and trailer weight. 


Compacts like Ranger and S-10 can’t measure up. 
They don’t have this Dakota’s room. Its available | | 
payload. Its power. And certainly not its quickness off spi] 
the line. We can prove It, too. 

In a whole series 
of SCORE certified 
tests, a mid-size 
Dakota, equipped 
with our available 


out-aecelerates 


hands down, 
halt-ton? sesemon 


With that 230 hp power plant pulling for it, Dakota 
over-powers full-size Ford and Chevy half-tons, as well. Out- 
nng them, empty and loaded. And delivering more 
horsepower and more available towing 


amea SS E i 
fm than a standard F150 or 
C1500 pickup. i TBE 
The warranty’s no Dodge Dakota 4x2 Club Cab out-paces full-size regular cab pickups 0-60 
contest either. Dakota with 1,150 lbs payload and with 6,040 lbs combined payload and trailer weight. 


isbacked bya choice unmatched by any truck manufacturer, anywhere. Our 
s exclusive Owner's Choice Protection Plan? 
All in all, it’s one very powerful story. Just one more 
example of how our Magnum engines make Dodge the most 
powerful line of trucks you can buy: 


N Call 1-800-4-A-DODGE 
for a free ii brochure. 


EW — 


A DIVISION OF THE CHRYSLER CORPORATION 


Dodge Dakota LE Chub Cab 
5.2L Magnum V-85 


This One 
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| See al RADARFLASE 


Passport 4500 SuperWide continues 


the tradition of excellence carved out 
by our original Escort and Passport 
detectors. A perfect synthesis of per- 
formance, style and features, Pass- 
port 4500 SuperWide is the ultimate 
in combined radar and laser detection. 
Passport 4500 SuperWide not 
only detects every type of radar and 


laser used today, it also detects new 


radar frequencies recently approved 
but not vet in operation. You're 
guaranteed complete protection 
today — and tomorrow. 

Unlike ordinary detectors, Pass- 
port 4500 SuperWide utilizes DSP 
technology to minimize falsing and 
ensure long-range detection. Plus, it 
has all of the features (including our 
exclusive new SmartMute) and the 
incomparable performance you've 
come to expect from Escort. 

Don't settle for less than the best; 
order your Passport 4500 SuperWide 
radar+laser detector today. 


SuperWide radar protection. 
Complete laser protection. Only one 
New from Escort! detector. And only from the detector 
professionals at Escort. 
Introducing Passport 4500 SuperWide... 


the first full-featured detector to combine | | 
To order, call toll-free: 


SuperWide Radar and Laser protection 1-800-433-3487 


Passport 4500 SuperWide $229 
ma single, compact product. plus shipping & handling. Ohio residents add 6% sales tax 


Ask About Our “No Worry” Money Back Guarantee 


ESCORT 
Department 401673 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT. 


The Innovative Edge,” — 


ESCORT products are designed and manufactured in the USA. 


A TIMES MIRROR 


Epior’s MAGAZINE 
NOTE i 
rm FOUNDED IN 1872 
as 
READERS VOLUME 243 
Taik Back jis 
S NUMBER | 
te 
Wuar’s New orm 
1O 
NEWSFRONTS 
Science & Technology 27 
oiie 36 l 
Home Technology 42 
Computers 
& Software 44 
Electronics 52 They're coming to a PC near you. Their performance claims 
are seductive, but system prices are steep. Should you bite? 
Intel's recently released Pentium chip is leading the parade. 
PRODUCT 
INFORMATION 
Q5 
LOOKING How fast can a watercraft sprint for 100 meters with one per- 
Back son as its power source? We now know the answer, and the 
104 race for the fastest human-powered watercraft has a winner. 
The United States and Russia built huge stockpiles of chemical 
weapons. Now both countries must dismantle these obsolete, 
deteriorating munitions—some so deadly that mere drops of 
AR | ELSI their foxic nerve agents can couse death within minutes. 
The new microprocessors i AMERICAN ICON 


, Starting in the 1930s, the towering elm trees that once lined the 
streets of America’s towns and cities have been decimated by the 
Dutch elm fungus. Now, with the development of fungicides and 
the discovery of new elms that are resistant to the disease, this 
country’s stateliest tree is on the verge of a comeback. 


THe EXTRASENSORY CAR 

ZO 
Pilots fly safely in pec-soup conditions using sensory-enhancing 
systems. Someday, drivers will navigate the roads using similar 
devices. Nightvision, radar braking, laser ranging, and blind- 
spot detection systems are now under development for cars. 


Human-powered watercraft 
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Part 2: | 
= THE GLASS, DARKLY 


Smart glazings that automatically switch from clear to 
opaque and back again, capturing as much light as possible 
while rejecting unneeded heat, are nearing the marketplace. 


a 
er 


Saving the elm tree 


The extrasensory car 
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Imagine being able to 
instantly move a four-ton elephant 
thousands of miles 
through a copper wire. 


It would be a fairly amazing feat. A materials, and from blueprints to buildings, if 
huge pachyderm sent thousands of miles you Can see it, you can send it. 


over an ordinary phone line. And in half And it’s as easy to use as any ordi- 


the time it takes to read this ad. , nary phone. Once your image 


Its possible. With the new is captured from a cam- 


Picasso™ Still-Image Phone corder, electronic camera or 


from AT&T. document camera, you simply 


By capturing and sending still | press a button, and in seconds the image 


images, the Picasso Still-Image Phone allows appears in full color on the phone at the other 
you to transmit broadcast-quality pictures over end. Suddenly your teleconference is upgraded to 
ordinary analog phone lines. an image conference. 


From advertising layouts to educational Furthermore, unlike some other still- 


image communication 


equipment, the Picasso 


Phone has simultaneous 


The first step is to capture 
an image of your subject. 


voice and image capa- 


bility. So you can present visuals without 


interruptions. And since it uses conventional 


(actual picture) 


phone lines, you pay 


) m — only for a normal 
Once the image is inside the phone 
you can send it to another. 


‘phone call and send the pictures for free. 
With a Picasso Still-Image Phone, you get 


ithe immediacy of a phone\call with the color 


icasso 


STILL-IMAGE PHONE 


and clarity of a television picture. 


Which means no more vague conver- 


sations full of words like “imagine” No more 


guessing what something looks like from 


a rough black-and-white fax. And no more 


wasting time and money sending unnec- 


(actual picture) 


essary overnight 


packages. 


In seconds, the image is received 
on the monitor of whomever you 
call. Whether they're across town or 
thousands of miles away. 


If the Picasso Still-Image Phone sounds gog 


to you, call 1 800 225-3000 and we'll arrange a 


demonstration. After all, seeing is believing. 


JOHN B. CARNETT 


REVERSAL OF 
MISFORTUNE 


hen 19th-century landscape ar- 
chitect Frederick Law Olmsted 
designed a broad Brooklyn 
thoroughfare called Ocean Parkway, 
stretching from his Prospect Park 
masterpiece to the Atlantic Ocean, the 


In New York’s Central Park, Mariette DiChristina’s smile 
reflects the reversal of misfortune for America’s elm trees. 


columnar elm was his tree of choice. In 
its halcyon days, millions of elm trees 
throughout the United States provided 
leafy archways for carriages, pedestri- 
ans, and, later, Sunday drivers. Yet by 
the mid-20th century, most of the 
countrys elm trees were dead or dying, 
victims of a lethal fungus known as 
Dutch elm disease. 

Associate Editor Mariette DiChristi- 
na reports that there has been a 
turnaround in the elm’s misfortunes in 
recent years. In fact, the stately tree 
appears to be on the verge ofa come- 
back. Researchers have found new 
ways to block the disease, breed new 
hybrids with greater resistance, and 
capitalize on the mighty elm’s already 
formidable character. Here’s a success 
story of technology coming to the res- 
cue of an American icon. 


f you're one of the approximately 50 
million desktop computer users in 
the United States, you’re most likely 
aware of a new generation of micropro- 
cessors, including Intel’s Pentium chip, 
that is about to take center stage. 
Squeezing millions of transistor cir- 
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cuits into a sliver of silicon little more 
than a half-inch square, these new 
brains for PCs are up to three times 
more powerful than the current state 
of the art, for faster, more advanced 
capabilities. Perhaps more significant- 
ly, these chips promise computers that 
are easier to use and more functional. 

It’s a classic good-news, bad-news 
story that contributing editor Christo- 
pher O’Malley sorts out in Power 
Chips, the first of a two-part series on 
personal computer technology. On the 
bright side, the new processors usher 
in unprecedented capabilities for user 
friendliness—handwriting and speech 
recognition, for example—and 
greater horsepower for the de- 
manding tasks of digital video 
and audio. 

The bad news is that deciding 
which processor—that is, which 
computer—is the right one for 
you just got a lot more complicat- 
ed. In this issue, O’Malley helps 
you sort through today’s multi- 
tude of hardware choices. Next 
month, he scrutinizes the soft- 
ware side of the equation, where 
new-and-improved operating 
systems are also breaking 
through technological barriers. 


ight-vision systems, laser- 
reflecting range finders, in- 
frared imaging, head-up 
displays: Sounds like the stuff of 
the latest combat aircraft, right? 
Automotive Editor Dan McCosh 
reports that they also represent 
the latest crop of technology being de- 
veloped for collision-avoidance and 
navigation systems in the family car of 
the not-too-distant future. 

Much of this sophisticated gear is 
designed to extend the senses and 
reflexes of the driver. The tricky part 
of adapting such devices for automo- 
biles is designing the communications 
link with the driver. Should the inter- 
face consist of audible or visual warn- 
ings—or both? Should the driver 
maintain control or should automatic 
overrides take command of the vehi- 
cle? Much research is still needed to 
answer these questions, but already 
some experimental systems have been 
credited with saving lives. McCosh 
predicts that sometime in the next 
decade we're likely to be driving cars 
in which extrasensory gear is as com- 
monplace as the rearview mirror. 
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The 1957 Ford Fairlane 500 


SKYLINER 


With retractable hardtop that folds down into the trunk...just like the original! 


- 


For the first time ever, this revolutionary 
convertible hardtop captured in an astonishing die-cast 
replica precision-engineered in 1:24 scale from more than 


In the decade when man first 


reached for the stars, it was a 
natural. A quantum leap in auto- 
motive technology, it helped 
make the ’50s fabulous. The 
1957 Skyliner. The first practical, 
automatic retractable hardtop. 
Now, the ultimate gizmo car of 
the Fifties becomes a sizzling die- 


cast re-creation from Franklin 
Mint Precision Models. 

From those snazzy tail fins to 
the “picnic basket” storage bin in 
the trunk, it’s all here! 

Swing open the door for a 
trip through time. The fully 
instrumented dash, soft seats and 
the steering wheel that actually 


Franklin Mint Precision Models’ Simply Miles Ahead. 


turns. The hood opens to reveal 
the highly detailed re-creation of 
the 312 cid Thunderbird “Special 
V-8.” And, of course, the trade- 
mark hardtop folds down into the 
trunk to capture that wind- 
through-your-hair feeling of the 
real Skyliner. 

The price for this specially 


a mw aa he en a sa a aL at a LE Se a aa ae tae 


ORDER FORM 


Franklin Mint Precision Models 
Franklin Center, PA 19091-0001 

YES! Please enter my order for the 
precision-engineered replica of the 
1957 Ford Fairlane 500 Skyliner, to be 
sent to me fully assembled and ready 
for immediate display. 

I need SEND NO MONEY NOW, 
Prior to shipment, I will be billed for 
a deposit of $24* and after shipment 
for the balance in 4 monthly install- 


ments of $24* each. 
“Plus my state sales tax. 


Shown approximately actual size 
of 88/4" (22.22 em) L. Scale 1:24. 


imported classic, $120, payable 
in monthly installments. 


Satisfaction Guaranteed 


If you wish to return any Franklin 
Mint Precision Models purchase, 
you may do so within 30 days of 

your receipt of that purchase for 
replacement, credit or refund. 


Please mail by July 31, 1993. 
SIGNATURE. 
All ORDERS ARE SUBJECT TO ACCEFTANGE 


MR/MRS/MISS Ere 
PLEASE PRINT CLEARLY 


ADDRESS _——— — A APT, # 
CITY 
STATE 


TELEPHONE + (0 
14913-6XXQ-29 


© 1990 Fer 


Ford trademark(s) used under license from Ford Motor Company 


En “Why Scientists are Thinking 
BSmall” [April], you state that while 
researchers can make a single atom or 
molecule perform basic logical func- 
tions important for computing, their 
devices can’t do simple arithmetic. 
Wait a nanosecond. Isn’t all computing 
—word processing, number crunching, 
graphics—based on logic functions? 
Doron Hutton 
La Mesa, Calif. 


Loosely speaking, you're correct. But 
mathematicians and scientists usually 
distinguish between formal logic used 
in reasoning (such as, if X and Y are 
true, then Z is true) and arithmetic 
(X+Y=Z). Arithmetic requires electric 
signals to be amplified, whereas logic 
requires switching signals around—a 
simpler task.—Robert Langreth 
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STIN 
ECTIV 
M: Babbage’s Wonderful Calculat- 

ing Machine” [March] is now en- 
shrined in my collection of “old” com- 
puter books and “antique” computers. 
I enjoyed your modern insights into 
why Babbage didn’t get his machines 
built—personal problems and lack of 
cash. Most of my tomes blame the en- 
gineering skills of the day for prevent- 
ing Babbage’s dreams from becoming 
reality. While Im sure that was a 
problem, your explanation is more hu- 
man—and much more likely. 
James F. Barrett 
Kimberling City, Mo. 


No MENT! 
OF Dat 


T: title “Digital Recording Arrives” 
[April] is misleading. Digital audio 
tape (DAT) has been available for 
awhile. Also, it is superior to the digital 
compact cassette (DCC). DAT copies a 
CD exactly, instead of using the DCC’s 
25 percent compression method. But 
you didn't even mention DAT. 

Jim Wallace 
Canton, Ga. 
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Was anyone studied the effects of ex- 
tracting geothermal energy from 
the hot rocks in Earth’s sublayers 
(“Science Newsfront,” April]? Will this 
cooling eventually cause these layers 
to contract and have an adverse effect? 
Raef Meves 
Palos Hill, Ill. 


Enough heat rises from Earth’s core so 
that the small amount extracted from 
the sublayers makes no noticeable dif- 
ference.—Dawn Stover 


THE PATTERN’S 
THE SAME 


rom General Motors, the company 
that bought out all the clean electric 
alleys and replaced them with 
smelly diesel buses, comes the 257- 
mph Oldsmobile. Meanwhile, back at 
the factory, General Motors has pulled 
the plug on making electric cars [“Au- 
tomotive Newsfront,” April]. The more 
things change, the more they stay the 
same. 
Wilbur Rhodes 
Kittery, Maine 


SUN SPACE 


Yo illustration showed that solar 
collectors take up a lot of space 
[“Buried Sunshine Heats Sports 
Centers,” March]. But the text said 
that the collectors occupy about one- 
quarter acre. 
George Helmholz 
Covelo, Calif. 


The entire project will take up six to 
seven acres, and most of that space 
will be for the collectors. Heating a 
large stadium and gym requires a lot 
more energy than, for example, heat- 
ing a single house.—Dawn Stover 


Corrections: The Architectural Energy 
Corp. mentioned in “The Science of 
Energy Efficient Homes” [April] is in 
Boulder, Colo. 

The 2.4-liter engines in the 1994 
Mitsubishi Galant [“Automotive 
Newsfront,” June] feature four valves 
per cylinder. 

AT&T Image Solutions has raised 
the price of its Picasso Still-Image 
Phone [“Electronics Newsfront,” June] 
to $3,295. A mouse is included. 


Address letters to Readers Talk Back, Poputarn Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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The 1993 Buick Century. 
Safety first. 


J rankings for both injury and 
collision claims experience.” * 

i Century new-vehicle quality. 
Add this to the fact that Century 


Buick Century, a car that’s known 
for comfort, quality and value, is Lon 
now available with a feature that will pA 
make you feel better than ever: a » 


driver air Dag, Standard'eguipmenit. ranked among the top ten models 

Century receives top ranking. Bi = in J.D. Power and Associates’ Initial 
Buick’s dedication to your safety is | Quality Study! and you'll know it’s a car 

nothing new. In fact, in a recent study by : you can feel very good about driving. 

the Highway Loss Data Institute, Century Call 1-800-4A-BUICK to find out more. Or 

was the only mid-size car to receive top see your Buick dealer for a test drive today. 


BUICK 


aie | The New Symbol For Quality 
uckle up, America! . i 
ii ©1992 GM Corp. All rights reserved In America. 

Century is a registered trademark of GM Corp ").D. Power and Associates 1992 Initial Quality Study™ 
"Available on all Century models, optional on Special Sedan and Wagon based on 33,573 consumer responses indicating owner- 
**Based upon both injury and collision claims experience (for 1989-91 car models). reported problems during the first 90 days of ownership 


WORKOUT VEST 


The Ripp RTV athletic training vest is designed 
to vary the intensity of a workout. Weight is 
added incrementally by plugging up to 20 
one-pound weights into its hollows. The 
$90 softfoam vest comes with four 
ù  one-pound weights. Ripp Fitness, 
me 920 5.W. 3rd Ave., Suite 200, 
Portland OR 97204. 
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Wi When on land, Renault’s amphibious Racoon concept vehicle con increase ifs 
s ground clearance to nearly 20 inches, thanks to wheel “legs” that can be hydrauli- 
cally lengthened. The four-wheel-drive machine has a three-iter Vé engine that de- 
livers 262 hp through a six-speed gearbox. When on water, the vehicle’s twin 
hydrojets produce a cruise speed of five knots. 


SMOOTH GRIPPERS 

Robo-Grip pliers differ from conventional adjustable pliers because the tool's jaws ad- 
just freely and lock easily. How? A spring-loaded cam at the joint hos teeth that er 
gage once the jaws contact the workpiece. Squeeze the 
handles, and the teeth disengage, releasing the 
jaws. Available in six- and nine-inch versions, the 
pliers cost less than $30. Applied Concepts,400 
Commerce Blvd., Lawrence PA 15055. 


| New NOTAR CRAFT 


The McDonnell Douglas MD Explorer is the latest helicopter to employ the Notar anti-torque system, 
which replaces the standard tail rotor. This technology uses the engine exhaust to cancel antiroto- 
tion, the craft's inclination to move in the direction opposite that of the rotor. In addition, the 
Explorer's flexible rotor blades require fewer parts, so there’s less maintenance and weight. 
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try skiing system, adds o visual di 
machines. Used with your TV and 
chine as a videocassette displays one of three 


an uphill climb, for example, you experience 
more resistance, Price: $200. 


Mirror Mac 


Nutek One is the first independently developed 
hardware /software computer package with an 
operating system that runs Macintosh software. 


audioin and -out jacks. Price: $899. NuTek U.S.A. Cop, = ‘W 
Box 160505, Cupertino CA 95016-0505. i 


LONG-RANGING ZOOM 
The |S-3 DLX is the first in the Olympus IS Series of autofocus zoom-ens-reflex 


comeras to offer a 35-to-1 80mm built-in zoom lens. The optional $225 
telephoto lens (shown) increases the zoom range to 300mm. Price: $900. 


SportVision, an interactive cross-coun- 
mension to NordicSport Ski exercise 
VCR, the system varies the resistance of the mo- 
20-minutetong “trails.” When the video shows 


i 


L foo 


Available with different configurations, Nutek Onein aT m 
cludes a Motorola 33-megahertz 68030 processo a E e wom ONE 
Mac-compatible SCSI connector. for extemal devices, and N O Sa — 


i 


Although this Tokyo office building 
appears off-balance, it is actually 
equipped with advanced earthquake- 
damping mechanisms. Designed by 
American architect Peter Eisenman, 
the $20 million building is disorient- 
ing on the inside too: The ceilings, 
walls, and even some floors play 
with a viewer's perspective. 


STOPPERS 

The lenses on the M-125 SkyView 
binoculars are coated with a combino- 
tion of materials that blocks most of 
the sun’s infrared and ultraviolet rays. 
The $140 pocket-size binoculars have 
10X magnification and weigh just 

8.9 ounces. Copitar USA, 17 Renwick 
Ave., Huntington NY 11743. 


NEWSPEED 


See POPULAR SCIENCE'S 
What’s New products 
June 19 and 20 
on CNN'S Science & 
Technology Week, 
which airs every 
Saturday at 11 a.m. 
and Sunday 
at 12:30 p.m. 
Eastern Time 
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Explore fractals—complex mathematical objects, including natural growth pat- 
terns like ferns or snail shells——with “Fractals for Windows,” a book packaged 
with a software program called Winfract and 3-D glasses. The book guides you 
through the steps necessary to create your own fractals, provides “recipes” by 
artists, and has a library of 80 fractals. Price: $35. Wait Group Press, 200 Tamal 


Plaza, Corte Madera CA 94925. 
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The FootMark 2100 helps con- 
sumers choose properly fitting shoes. 
When you step on the machine's 
measuring pad, infrared and pressure 
sensors calculate your foot’s every di- 
mension. It then creates an on- 
screen computerized image and rec- 
ommends a shoe size. FootMark 
2100, Suite A1120, 1150 
Hammond Dr., Atlanta GA 30328. 


RETRO HOT ROD ~ 


The Plymouth Prowler concept cor is a hot rod that is de- 
signed to meet production car safety standards, including du- 
al air bags, front and rear bumpers, and required lighting. Its 

3.5-iter, 24-valve OHC V6 engine, rated at approximately 
240 hp, drives the rear wheels via a high-speed drive shaft 
| mated to a rearmounted four-speed transaxle—compo- 
: nents borrowed from Chrysler’s LH sedan. 


Secure your camera, camcorder, or binoculars with the Gotcha Wrist 
Strap. Fasten one end of the strap to the equipment; the other end is 
tethered to a band that wraps around your wrist with a hook-and-loop 

closure. Op/Tech U.S.A., 290 Arden Dr., Belgrade MT 59714. 


A STEP UP 


The Step Tech Total Body Conditioner beats conventional exercise steps because it 
features three pulleys on either side of the step. These enable you to perform as 
many as 60 different exercises for thighs, arms, legs, chest, and back and 
shoulders, in conjunction with the traditional step workout. Price: $139. Formula 
Ventures, Box 601695, North Miami Beach FL 33160-1695. 
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IT STARTS EACH DAY 
COLD, NAKED AND 
VIRTUALLY 
UNPROTECTED. 
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Your poor engine. 
At start-up, it’s 
only protected by a thin film 
of oil. It has to wait precious 
moments for more oil to be 
pumped up from the pan. The 
result? Friction and metal- 
to-metal contact. In fact, 
most engine wear occurs at 
start-up. Help stop it by using 
new STP® Engine Treatment 
with XEP2™ This breakthrough 
formula actually bonds to in- 
ternal engine parts providing 
protection from the moment 
you turn the key. Durable pro- 
tection proven in independent 
lab tests to stay put, start 
after start. Don’t send your 
engine out into the world with- 
out new STP Engine Treatment. 
Help stop engine wear before 


you Start. ERA 


HELP STOP IT 
BEFORE YOU START. 


FEATURE FRENZY 
Minolta’s Freedom Zoom 90EX 35mm autofocus com 
era has a 38-to-90mm power zoom lens with a builtin | 
zoom flash. A process called Eye-Start uses an infrared | 
sensor to activate automatically the multibeam autofo- 
cus and autozoom systems whenever the camera is 
raised to the eye. Special modes enable users to take 
landscape, night portrait, and double-exposure pho- 
tographs. Price: $359. 


The letter “C” in Mercedes C-class ve- 
hicles stands for “compact,” even 
though the cars are 1.5 inches longer 
and have more interior space than 
the 190-class models they replace. 
There’s a choice of four multivalve en- 
gines (from 122 to 197 hp), plus 
two four-valve, ultraclean diesels. 
Standard equipment includes a driver- 
side air bag and antilock brakes. 


CompuMed simplifies your prescription medication schedule: It emits audio and visual alarms and dis- 
penses the necessary pills while displaying instructions. Battery backup ensures continuous operation if 
power is interrupted. Price: $595. CompuMed Inc., One Pitchfork Rd., Meeteetse WY 82433. 


EASY DOES IT 
The Mouse Arena’s paddecHeather palm rest supports your hand and wrist in a 
comfortable position and adjusts for right- or left-handed users. The wire guide pre- 
vents the cord from tangling and ensures sufficient cord slack. Price: $25. 
Forminco, 9610-A Ignace, Brossard, Quebec J4Y 2R4, Canada. 


MARIO FERRO 


REVERSE ALERT 


When you shift your car into reverse gear, Back Radar detects objects behind your 
vehicle. Mounted on or under the rear bumper, the ultrasonic system sounds an 
alarm if there’s an object within a 3.3-by-2.3-oot area. The retrofit device costs 
$95. Hako International, 311 Ohua Ave. #505Ẹ, Honolulu HI 96815. 
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A TOUC id 
OF LIGHT 


This three-footong neon light stick 
stands on a tabletop or floor to accent 
an office or home with a beam of 
pink, blue, or lilac light. The Odyssey 
light stick pivots, enabling it to be 
placed in five positions. Price: $79. 
Cicena, Suite 901, 584 Broadway, 
New York NY 10012. 


SHOP TECH 


Ford's CD4E automatic transmis- 
sion determines the optimum 
shift strategy for various driving 
conditions. By processing infor- 
mation from seven transmission 
functions and 11 engine func- 
tions, the system can, for exam- 
ple, compensate for changes in 
temperature and altitude. In ad- 
dition, two driver-selected operat- 
ing modes—-sport and econo- 
my—alter the shift pattern 
accordingly. 
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Unlike conventional marine instrumentation, which is arranged in one central control station, Navico’s line of Corus 
Instruments consists of several individual displays and sensors that are placed at different locations on the boat and are 
linked by a simple wiring system. This enables you to access any aspect of the boat's performance—such as its 
speed—trom any display. Prices start at $600 for one display and one sensor. Additional displays can be added as neces- 
sary. Navico Inc., 7411 114th Ave. N., Suite 310, Largo FL 34643. 


Signing a credit card receipt may one day mean writing on a com- 
puter tablet. The NCR 5991 automatically records purchases, re- 
ducing retailers’ paperwork as well as the chance of errors. The 
$1,095 device could also handle bank debit cards and electronic 
checking services as well as verity customer signatures. A mag- 


netic-stripe reader is optional. 


PROJECTOR OF PROPORTIONS 


The Fujix P401 Mini Video Projector lets you view images from a camcorder, VCR, 
or videodisc player two ways: When you want to review or scan images quickly, 
use the three-inch monitor on the unit’s side panel. For presentations or family 
gatherings, use the projector to create up to 40-inch im- 
ages. Price: $799. p. 
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DOUBLE 
TALK 


The base unit on Toshiba's FT- 
6503 cordless phone has its own 
keypad and builtin microphone so 
it serves as a stand-alone speaker- a 
phone and a portable two-way in- (e 
tercom. The phone also has ter- 4 


channel scanning, a digital > aa 

security code, and speed dialing ə 3 = | 

for both the base and handset. a 
Price: $150. aox 


CARRY THE 
MUSIC 


The MiniDisc audio format made digi- 
fal music portable, so it’s only logical 
that a carrying case should follow. 
The $30 Lebo Voyager MD case 
holds the player plus eight mini discs; 
a separate pocket stows headphones. 
Lebo, Box 540, 80 Business Park Dr., 
Suite 207, Armonk NY 10504. 


POCKET 
ZOOM 


Weighing just six ounces, Olympus’s 
Infinity Stylus Zoom is extremely 
lightweight and compact. The $325 
ose camera features a 35-to-70mm auto- 
OLYMPUS : focus zoom lens plus al-weather co- 

: | pabilities—a waterproof seal pre- 
vents moisture from leaking in 
around the lens barrel. Its unique lens 
design enables you to snap sharp 
photos from as close as two feet. 

| 
| 


WIND AND 
WEATHER 


This portable unit displays wind 
speed and air temperature, making it 
handy for outdoor activities such as 
yachting, mountaineering, and ski- 
ing. Called Wind Messe, the device 
measures gusts as light as 0.2 me- 
ters per second and calculates 
strongest, lightest, and average wind 
velocities. Manufactured by Empex 


Instruments, the unit is sold in : HIGH-SECURITY TRAILER 


Jopon. 


The aerodynamic Roll Safe protects rare, antique, or prototype automobiles from 
weather and theft. To ease loading, the glass-reinforced plastic container has a full 
width rear hatch, and the rear of the trailer lowers hydraulically. Price: about 
$19,000. Zender, 5403 Mulheim-Karlich, Germany. 


Find out why your PC won't talk to your 
LAN. And what you can do about it. 


Shop. But don’t drop. 

Need a 100% cotton 
pinpoint oxford shirt with 
| button-down collar? In ecru? 


seman? Try on our Electronic Mall® 


Dive deep 


Price a new Mustang. into aquarium lore. 
Or just learn Like whether a 
everything about it. canister or protein 
— ~~ filter is better 
for a 110-gallon 
salt-water tank. 


Finally a computer information 
service you cant outgrow. 
No mattér how hard you try. 


Learn how to monitor 
military satellites. 
(They watch us, aS 
why shouldn't we | x 


Talk to twice as many people about 
parallel universes. 

No matter what you’re into, you can get more out For a low one-time membership fee of $8.95 a month, you 
of CompuServe. can use our most popular services as often as you like: news, 

You can range widely over a list of services that will help sports, weather, shopping, reference materials, our electronic mail 
you, entertain you, teach you, and challenge you. Or delve service of up to 60 messages a month, and more. Plus, there’s a 
deeply into your favorite topics, learning (or even teaching) whole universe of other, extended options available at nominal ad- 
more, meeting experts, and making friends with people who ditional charges. Your first month on CompuServe will be free, and 
share your interests. b? we'll give you a $25 usage credit to explore our extended services. 

CompuServe lets you do everything from keeping in touch To buy a CompuServe Membership Kit, see your computer 


with our communication services, to getting advice from online dealer. For more information, or to order direct, call 800 848-8199 


hardware and software experts. It’s the one computer informa- (614 457-0802 for international inquiries). 


(®) CompuServe” 


The information service you won’t outgrow.™ 


tion service you won't outgrow. 


But you will have a good time trying. 
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If it didnt handle like a car, this could 
have been a million dollar demonstration. 


Zama Suffice to say, there wasn't a single broken 


goblet. Not one busted bud vase. Not even 
so much as a chipped champagne flute. 

There were, however, plenty of frazzled nerves 
as we drove the Nissan’ Quest” through an elab- 
orate maze of some of the world’s finest crystal 
(enough Waterford, Lalique and Orrefors to fill 
even the most ambitious bridal registry). 

Of course, there was never any doubt on the 
part of our engineers, who designed the Quest 
to look, act and feel like a minivan, but to drive like 
an entirely different animal. 

The first place they started was under the 
hood. Where you'll find a 3.0-liter, V6 engine simi- 
lar to the one found in the Nissan Maxima® GXE. 
This, combined with front-wheel drive, gives the 
Quest uncanny responsiveness. 

Important, whether you're merging with high- 
way traffic or dodging wafer-thin water decanters. 

The engineers also modeled the rackand-pin- 
ion steering system after the Maxima. They adjusted 
the power assist, and then carefully tuned each ele- 
ment (bushings, bearings, and valves) to provide 


the driver with an optimal feel for the road surface. 


To complete the equation, they gave the Quest 
a suspension system which, unlike the rear leaf- 
springs on many minivans, utilizes two special wide- 
design leaves that result in the kind of smooth ride 
youd expect in, well you guessed it, the Nissan 
Maxima. They even added front and rear stabilizer 
bars’ that help keep the Quest level through curves 
and sharp cornering. 

The result? The Quest doesn't handle like a car. 
It handles like a very good car. 

A statement readily confirmed by any one of 
the twenty studio assistants who earned a day’s pay 
without ever lifting a broom and dust pan. 

If youre still skeptical you can take the Nissan 
Quest out for a test drive. But before you do, make 
sure you drive some other minivans. Were confident 
that after a fair comparison the difference will be, 
and you must have seen this coming, crystal clear. 


For information call 1-800-NISSAN-3 ext. 217. 


Nissan] its time to expect more from a minivan: 


Nissan Motor Corporation U.S.A. Smart people always read the fine print. And they always wear their seat belis.*Optional rear stabilizer bar available with 
extra performance package. Waterford, Lalique and Orrefors are registered trademarks of their respective manufacturers. Model shown is the Nissan Quest GXE. 


ACE OF SPADES 


The jagged edge of the Super Shovel makes it weltsuited for “Se 
penetrating hard-packed or rocky soil, roots, and clay. The head B 
is made of 11- or 13-qauge tempered-carbon spring steel; two han- 
dle styles are available. The shovels cost less than $30. Lomar 
Enterprises, 1616 Chanute Rd., Peoria IL 61615. 


RECUMBENT BUILT FOR TWO 


The Fleetwood, a tandem and recumbent bicycle, has a streamlined frame measur- 
ing about 10.5 feet in length. The $3,100, made-to-order bike weighs 51 pounds. 


Ryan Recumbents, 3910 Stewart Rd., Unit F, Eugene OR 97402. 
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-Forget the pencil and paper: Get the Message recording machine enables 
family members to leave electronic notes for one another. Press the small 
er button to record a message up to ten seconds long; use the larger button 
I for playback. Price: $29. With Design In Mind, 9660 Topanga Canyon Blvd., 

7 Chatsworth CA 91311. 
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SPEED PLUS EFFICIENCY 


The BMW M3, a performance version of the 3-series 


~ N available only in Europe, offers more than quick acceleration (0 


to 62 mph in six seconds) and speed (up to 155 mph) from 
» S its six-cylinder engine: Its power plant generates a record- 
» sS breaking 95.7 hp per liter and 78.9 pound-feet of torque per 
“> liter. For greater emissions reductions, each of its two exhaust 
pipes—one per three cylinders—is fitted with oxygen 
sensors. The coupe gets 31 mpg. 


PUSHING _ 
Instead of supporting your 
lower back, the Zackback 
Computer Posture Chair us- 

es two adjustable pads to sup- 

port the base of your spine and the 
middle of your back. This design forces you 
to sit upright, helping to prevent the 
muscle strain that poor posture can 
couse. Price: $599. Zackback 
International, Box 9100, 
Rochester MN 55903. 
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INULTIFACETED 
SKATEBOARD 
It’s a scooter, a skateboard, or a sidewalk sled: The 
Rad Board consists of three rigidly joined boards, 
eight wheels, and two sets of handles. Price: $100. 
_ Smith-Horton Enterprises, Inc., 5512 Ringgold Rd., 
Suite 211, East Ridge IN 37412. 


PERSONAL SUB 


The Sea Urchin, a pressurized one-person submersible craft, operates on the sur- 
face or at depths down to 100 meters. Using two battery-powered thrusters to 
maneuver the vessel, the operator lies in the tiny sub and views the seabed 
through a bubble window. Price: $50,000. Sea Urchin Submersibles, 4534 W. 
Ist Ave., Vancouver, B.C. V6R 1H8, Canada. 


Made of expanded obsidian glass, 
Pyrofoam insulation material withstands tem- 
peratures approaching 2,000°F. The insulation 
can be ordered as pipe wrapping or in panels of 
varying sizes. R-value data is not available. Pyrofoam 
Inc., Route 14, Box 2337A, Kennewick WA 99337. 


p 
aS “a 
i 


VISIBLE 
Vowo 


Yartong taillights and luggage 


Magnatherm’s two Smart Arms, or 
treatment heads, lock into place after 


space are distinguishing features being positioned on a patient's body. | 
of the Volvo 850 station wagon. Through the arms, a pulsed 

With the rear seats fan car- electromagnetic current helps speed 

go room can be expanded to the healing of sprains, strains, and 

55.8 cubic feet; for loads up to other musculoskeletal injuries by 

nine feet long, the front-passenger improving blood flow, oxygenation, 


and metabolic rate. International 
Medical Electronics, 3839 Broadway, 
Kansas City MO 64111. 


seat folds flat too. Like the sedan, 
the front-wheeldrive vehicle is 
powered by a 2.5-iter, five-cylin- 
der, 170-hp engine. 
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PuFF-UP ENVELOPE 
The self-inflating Xpander Pak protects fragile items during shipping. To use, 
puncture the outer layer on both sides; inside, the vacuum-packed compressed 
polyurethane foam expands and conforms to the shape of the contents. 
Available in three standard sizes, the envelopes cost about $3 each. 
Moore, 275 N. Field Dr., Lake Forest IL 60045. 


The Swiss Esoro E301 electric vehicle weighs just 1,365 pounds, including a 570- 
pound nicke-cadmium battery pack that gives it a 90-mile range. It is powered by 
a 28-hp, highspeed, alternating-current induction motor and has a top speed of 
75 mph. For safety, the frameless body has a rigid passenger compartment with 
a frontal crush zone, reinforced sills to resist side impacts, and dual air bags. 


A hinged cover on this drinking cup 
prevents spills. As you drink, you 
push the cover inward; if you tip the 
cup, the liquid forces the cover 
closed, forming a seal at the rim. The 
cups come in white or translucent 
blue and cost $20 for a set of six. 
Deakon Enterprise, Box 129, 
Montreal H1H-52L Canada. 
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The Cyberlran, developed by the Idaho National Engineering Laboratory, 
is a prototype lightweight electric transportation system that could be a 
viable alternative to other proposed high-speed systems (“Rapid Rails,” 
June ’92]. Each 36-foottong, computer-controlled vehicle would carry as 
many as 24 passengers, traveling 60 mph in urban areas and 150 mph 
between cities. In addition, Cyberlran would cost just 10 to 20 percent 
of conventional rail systems. 


DUPLICATION 
DEVICE 

The Casio CP-1000 board copy reproduces im- 

| ages from blackboards, overhead displays, or 

| slide projectors. Combining a camera and copier, 
. the 4.2-pound portable device has built-in auto- 
' focus and autoiris features. To use, point the 

4 $795 machine at a blackboard and press a 


>). button; a black-and-white, ‘lialeaial copy 
is produced in a few seconds, 
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MOUSE 

Microsoft's redesigned computer 
mouse has a more ergonomic shape 
and offers advanced software feo- 
tures. These include orientation (to 
designate any direction of move- 
ment); magnify (to help place the 
cursor); locate (to help find the cur- 
sor); and snap-to (to send the cursor 
to the most frequently used selection 
on the menu). Price: $125. 


Tom THUMB ROBOT 


Shown approximately ifs actual size, the EM10A is the world’s small- 
est autonomous robot, according to manufacturer Seiko Epson of 
Japan. The self-propelled machine measures 0.49 by 0.43 by 0.43 
inches, has a motor with a 0.04-nch rare-earth magnet rotor, and is di- 
rected by o four-bit computer chip. The robot could be used to inspect 
pipes and other hard-to-reach locations. 


= : WN PÀ È N ; l 
7 aie ge as The System 4 air filter features a battery-powered smoke detec- 
: eS Sey A tor that, when triggered, shuts off your home's ventilation blower 


to slow the spread of smoke through the duct work. An audible 
signal lets you know when the filter requires cleaning. The $300 
device must be installed professionally. System 4, Box 27175, 
3874 Virginia Ave., Cincinnati OH 45227. 
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Negative Battery Termina 

Fositive Battery Ternina 

Battery Filler Cap 

Windshield Washer Fluid 
i eAir Cleaner 

kadiator Hose (Upper) 

Fower steering Fluid 

Radiator Cap 

Fan Belt 

Haster Cylinder 


—) oe a eo ee 7 Eng ine Uil Dip Stick 
To trim this electric car's transmission — CER p E o g Fille tap. 
losses, Fiat equips each rear wheel | =" > HAS ww pens lin Tes 
with a 9.5-np alternating-current mo- w Da COo S | tose Clamp 


tor, drum brake, hub bearing, and i —— < 3 ae e m Danone = Spark Plug Wires 
that provides twice the range of a 

nicke-cadmium battery and four 

speed of 62 mph. Get bumper-to-bumper knowledge of automotive systems and parts with 
Auto Insight, a PC software program. It features detailed zoomable illus- 


suspension mounts. The concept vehi- oS 
Negative Battery Terninal s 
times that of lead-acid for a range of 
trations, animations, in-depth explanations, games, and trivia. Price: $80. 


cle has a sodium-sultur battery pack 
186 miles at 31 mph and a top COMPUTER CAR REFERENCE 
Informative Graphics, 706 E. Bell Rd., Suite 207, Phoenix AZ 85022. 
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MIDIScan for Windows, the first music-reading software for scan- 
ners, converts printed music into a MIDI file, o standard comput- 
er format for music. After a MIDI file has been created, the musi- 
cal score can be edited and played back vio any MIDI sequencer 
or sequencer program. Price: $379. Musitek, 410 Bryant Circle, 


Suite K, Ojai CA 93023. 


PENNY- 


PINCHER’S 
PRINTER 


The Primera Color Printer costs just 
$995—tess than one-third the price 
of other high-performance color ther- 
mal transfer printers. How? Primera 
uses the Windows software on your 
PC to perform page layout comput- 
ing tasks instead of having a high- 
powered processor and font soft- 
ware. A 486 processor with four 
megabytes of expanded memory is 
recommended. Fargo Electronics, 
7690 Golden Triangle Dr., Eden 
Prairie MN 55344. 
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An improved sodium-nickekhloride battery gives the Mercedes-Benz 190 electric 
sedan more power than previous versions. Mounted in the trunk, the battery pro- 
duces 152 volts and is rated ot 25 kilowatt-hours, enabling this car to reach 
speeds of up to 68 mph and have a range of 112 miles. 


Nomad, a computer-controlled teaching tool, has a touch-sensitive 
pad that makes maps and diagrams accessible to visually impaired persons; the 

graphics are raised lines that con be programmed at numerous points with spoken messages. For 
example, touch a city on a map to hear its name; press again and hear historical details. Price: $975. 
American Printing House for the Blind, Box 6085, Louisville KY 40206-0085. 


The Chameleon, a new amusement park ride due out this summer, | 
capitalizes on virtual reality technology. Inside each pod, three-dimen- 
sional images are projected on a 30-by-52-inch screen; as you control 

the speed, direction, and outcome of each ride, you experience realistic 
gforces created by the pod’s movement. 
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The Yamaha QY20 music processor is the next-generation QY10 music composing, editing, and 
producing system [“Best of What’s New,” Dec. 91]. The $599 device features expanded func 
tions of the QY10: 100 voices, 8 drum kits, and a 20-song (or 28,000-note) storage capacity in 
16 megabytes of ROM. Users can employ either the QY20’s microkeyboard or an external key- 
board that connects via a “MIDI in” port. 


FLEXIBILITY 
MAX /it video display terminals have 
the expandability of a personal com- 
puter. The key: two PCMCIA 2.0 
slots. One card holds the terminal 
configuration with local video RAM, 
communications programs, and other 
onsite requirements. The second slot 
is available for the many new applico- 
tions for this format, including 
modems and flash memory cards. 
LINK Technologies, 46595 Landing 

Pkwy., Fremont CA 94538. 


THE PRICE IS NO TYPO 
A $26,000 mountain bike? That hefty price tag is due to the material the frame 
is built with: beryllium. A rare element, beryllium has a stiffness-to-density ratio su- 
perior to other metals. The result is a two-pound bike frame that is as durable as 
its four-pound aluminum cousin. American Bicycle Manufacturing Corp., 3102 S. 
Roosevelt Rd., Box 1245, St. Cloud MN 56302. 


EXACTITUDE 


You can check the accuracy and alignment of power tools with the Infiniti’ meo- 
suring device. For example, the springtoaded arm enables you to precisely set 
the angle of a table saw blade or confirm the alignment of a saw fence. The 
$150 brass tool indicates measurements to within 0.001 inches or '/is degree. 
B.C. Ames Co., 131 Lexington St., 

Waltham MA 02254-0070. 


BABY HATCHBACK 

Just 12 feet long, the British-built Nissan Micra has big-car features such as antilock 
brakes, hydraulic power steering, and a sunroof. An available 1.0- or 1.3-iter twin- 
cam 1 6-valve engine drives through an optional continuously variable transmission 
with a computer-controlled clutch that eliminates cold-start creep at idle. 
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At 200 mph, collisions are 
something to avoid at all cost. 
: At Ford, we're working on 
technology that helps make our cars safer. Like more 
responsive braking. Plus, the aerodynamic effects of 


downforce and crosswind stability. And because 


those features also figure prominently in your daily 
commute, we apply what we learn at triple digit 
speeds to the Ford you can drive. That's why we race. 


HAVE YOU DRIVEN 
A FORD LATELY? 
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MILITARY TECHNOLOGY 
STEALTHY SURVEILLANCE 


angling from a computer-con- 
trolled helium balloon, military 
surveillance equipment can now 
operate in hostile territories for hours 
at a time. The new concept, known as 
the Off-board Balloon Jammer Sys- 
tem (OBJS), promotes safety for mili- 
tary aircraft crews and allows the 
surveillance equipment to remain in 
place over longer periods than have 
been previously possible. 

Until recently, surveillance equip- 
ment and radar jammers typically 
were placed on military aircraft. Pilots 
then flew the aircraft into hostile ter- 
ritories and circled. 

In contrast, the OB- 


Carrying surveillance or radar- 

mming gear, the Off-board Bal- 
oe Jammer System is mounted 
inside a fuel tank dropped by an 
aircraft. A built-in computer con- 
trols the device's deployment se- 
quence: After the tail cone is re- 
leased, a droque chute opens to 
slow the tank’s descent. The 
main chute inflates next, hoisting 
a helium balloon. With the chutes 
cut fires the inflating balloon 
pulls its electronic payload from 
the tank, and ascends to its op- 
erating altitude. 


JS requires pilots to make only a sin- 
gle pass through hostile territory. A 
prototype version, mounted inside the 
external fuel tank of an F-111 military 
aircraft, is dropped from an altitude of 
30,000 to 33,000 feet. 

After the OBJS is released, a rugged 
spacecraft computer aboard the device 
controls the deployment of its subsys- 
tems. The computer sends a signal to 
pyrotechnic bolts, which fire to release 
the fuel tank’s tail cone. This initiates 
a series of deployments as the tank 
sails earthward: A drogue parachute 
slows the unit. Then the main 
parachute inflates, extracting the heli- 
um balloon. Tiny guillotine devices cut 
the chutes away. After a five-minute 
inflation period, the 26-foot-diameter 
balloon pulls the electronic payload 
from the tank, which falls to Earth. 
The balloon and payload drop to an al- 
titude of 14,000 feet before the tank is 
jettisoned, then slowly float back to 
27,000 feet, where they can remain for 
four to six hours. 

Designed for the Department of De- 
fense’s Joint Electronic Warfare Cen- 
ter in San Antonio, Texas, the system 
is said to be difficult to detect. “The 
OBJS makes a very small radar tar- 
get,” says William D. Perry, assistant 
department director of space systems 
for Southwest Research in San Anto- 
nio, which designed the device. Ulti- 
mately, it could be used to detect the 
launching of enemy missiles, enabling 
antimissile systems to react faster. 
—Chuck Murray 
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BY SANDY FRITZ 


uzz Aldrin likes coffee. Even 
burnt, hours-old office coffee is 


palatable to the 63-year-old for- , : 


mer astronaut who pulls hard on his 
fifth cup of the morning. The hand 
clutching the cup sports a curious 
gold ring shaped like a crescent 
moon with a star facing it. “It’s a lit- : 
tle of the past and a little of the fu- 
ture,” explains the second man on: 
the moon. “It’s what I’m all about.” : 

This complex, brilliant, stubborn : 
man, still hale and steely 25 years 
after Apollo 11 ferried him and Neil: 
Armstrong to the moon’s surface, has : 
not rested on his laurels as some of 
his comrades have. Sure, he’s proud 
of his role in the first moon landing, 
but that was long ago. Today, Aldrin 
has a new mission. 

Aldrin wants to see an American: 
space station in orbit and is doing ev- : 
erything within his wide-ranging 
sphere of influence to make ithap- 
pen. Recent designs of the space sto- : 


RECOUIRCE NODE 
RESVUALE UUE 
ana ai 


sos, a : 
he 


|: Should NASA scrap the current 
>) © space station design, Aldrin has a 
: second alternative: an original and 
patented design that could be up 
and flying in as few as two shuttle 
: launches. His concept uses a modi- 
|: fied shuttle external tank for living 
"|: quarters, similar to the way Skylab 
=| : used the remodeled second stage of 
[4 : a Saturn rocket. Surrounding the 
| : quarters is a cuboctahedral frame- 
: work, which may be difficult to pro- 
: nounce but would be easy to assem- 
: ble in space. The shape resembles a 
| : pyramid with its top sliced off. Two 
: of these shapes, with their broad 
| : bases at opposite ends, form a 
=| : strong external skeleton. The design 
F : calls for Tinkertoy-ike joints that al- 
>| : low for a wide range of options. 
>|: “I never thought | would become 
: an expert at what the space station 

: ought to be. It just gradually hap- 
: pened,” says Aldrin. During the Gem- 
: ini and Apollo missions, he played a 
key role in developing rendezvous 
: techniques for spacecraft, a labor 
: that earned him the nickname “Dr. 
: Rendezvous” from his compatriots in 
: the astronaut corps. It’s a title that 
| : he still lives up to. “I’m trying to 
contribute to Mars orbit trajectories 
|: and come up with better strategies 
|: for getting us to Mars,” he says in a 
: mellow baritone voice. “There are 
: many conditions that would lead a 
: person to want to settle there and 
: explore the surface.” 
: In Aldrin’s mind, space is still the 
frontier where American trailblazing 
_ Spirit can find new expression. “It’s 
| : selfish to say that we as a nation 

: should be leaders. But we should 
: Strive to do the best. We grew up in 


tion Freedom call for about 18 shut- : for a joint space effort and designed : stations can be joined and separated : this pioneering world in this country 
tle launches to transport the : the station to be “flown” to the Rus- : at will, with the Russian Soyuz TM : with an innate desire to extend our £ 
necessary materials into orbit. At  : sian space station Mir for docking us- : capsule also serving the American : reach and our capabilities. It’s in our = © 
close to $1 billion a launch, that  : ing hydrazine propulsion. The two : station for emergency escape. : blood.” ž 
strategy is no longer viable. : 

Not a test pilot but a West Point 
graduate with a doctorate in astro- Giory Days : Hopefully, he can get the thing out. That’s because of 


nautics from the Massachusetts Insti- ; 
tute of Technology in Cambridge, ` 
Aldrin has developed two alterna- 
tives that are receiving serious atten- : 
tion: One would use components ak: 
ready created for Freedom to put an 
operational station in orbit with just 
four launches (see illustration) ——or : 
with a single launch of Russia's huge ` 
Energia rocket. Essentially an abbre- : 
viated version of the original design, 
Aldrin’s outpost would be one-third of : 
the original station’s size. 
Aldrin foresaw the agreement be- 

tween the United States and Russia 
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eil Armstrong may have earned the distinction of 
being the first man on the moon with a prepared 
speech, but Buzz Aldrin was just a few minutes be- 


nificent desolation.” 
The way Aldrin tells the story, there wasn’t much time 
fo enjoy the moon. “It was a burden,” he says of the 


was like the little fifth grader who has to recite the Get- 
tysburg Address in the school auditorium. The kid walks 


up there, and later he doesn’t remember what happens. 


: the pressure of being on stage. It sounds strange, but to 
: me, we were on stage on the moon, and the whole 

: world was listening, watching, observing, critiquing . . . 
: to me, that’s pressure.” 

hind him when he stepped onto the surface of the moon : 
and uttered his completely unrehearsed response: ”Mag- : 


Desolation remains Aldrin’s chief impression of the 
moon’s surface. “Where we went was intentionally se- 
lected to be the smoothest, most uneventful place you 


could possibly go to,” he recalls. “As you stand there 
-and look out, it’s clear, and then it curves away about a 
distinction of being one of the first men on the moon. “It : 


mile distant. Now, that’s not flat, that’s not Kansas 


: where the horizon disappears 20 miles away. There was 


no doubt that we were on a sphere. There would be no 
flatmoon society.” —S. F 


THe Future is Hazy 


ore and more, visitors to U.S. 
national parks are complaining 


about what they see, or rather, 
what they don’t see. Magnificent 
panoramas, breathtaking colors, and 
distant vistas are disappearing in a 
pall of haze. Thus there’s inevitable 
disappointment for tourists traveling 
to such treasures as the Grand 
Canyon. Today, the average visual 
range in the western United States, 
including national parks and wilder- 
ness areas, is 60 to 100 miles, one-half 
to two-thirds the distance that would 
be crystal-clear in the absence of air 
pollution. In the parks of the East, the 
average visual range is only 20 miles, 
a mere one-fifth of the natural range. 
Now a report by a National Research 
Council committee states that focusing 
solely on individual polluters in an ef- 
fort to combat haze is “doomed to fail- 
ure.” “Most of the haze in wilderness 
areas comes from windblown pollution 
from many sources spread over hun- 


dreds of miles, not just from a few near- | 


by smokestacks,” explains committee 
chair Robert A. Duce of Texas A&M 
University in College Station. 

The Clean Air Act amendments of 
1977 set national goals for correcting 
haze problems in the national parks and 
wilderness areas, but the committee re- 
port says that progress has been “ex- 
tremely slow.” The reason: The current 
program lacks adequate resources and 
targets few of the major culprits, such as 
coal-burning power plants. 

The report pessimistically concludes 
that visibility in the nation’s parks 
will not i improve if we rely only on the 
measures now in place. The commit- 
tee recommends “a comprehensive na- 
tional visibility improvement strategy.” 
—Arthur Fisher 


CHILLING A KILLER 


hysicians at Allegheny General 
Hospital in Pittsburgh are eradi- 
cating prostate cancers by freezing 
them. In the experimental technique, 
surgeons use ultrasound imaging to in- 
sert probes through the skin and into 
the prostate gland. They then circulate 
supercooled liquid nitrogen through 
the probes to freeze the tissue, which is 
later absorbed by the body. Prostate 
cancer, the second leading cause of can- 
cer deaths in men, affects one in nine 
American males. 


IN LYNCHBURG, TENNESSEE you can 
still buy a 10¢ Coke? But not a dime’s worth 
of Jack Daniel’s. 

Our county was voted dry in 1909. Though we 
began making Tennessee Whiskey here in 1866, 


you have to buy it elsewhere. If you're ever in 


| Lynchburg and in need of refreshment, s= 


we ll recommend a short walk to the 
Coke machine at the hardware store. fa 
But if you're looking for the kind of i Li 
refreshment Jack Daniel's provides, 7 
the trip to the next county isn't 
far. Eleven miles, three blocks 


and five steps, to be exact. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) « Distilled and Bottled by 
Jack Danie! Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placedin the National Registerof Historic Places bythe United States Government. 


Solvents & 
Thinners 


Quality products that really work. 


KLEAN-STRIP. DIV. W.M.BARR & CO. * 1-800-238-2672 


Audio Catalog 


We manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH 
& Advent), and sell them factory-direct. We 
also sell components from Philips, Pioneer, 
Denon, and others. Because we sell factory- 
direct, you can save hundreds of dollars. 


Call 1-800-FOR-HIFI 
We Know How © Make Loudspeakers. 
CAMBRIDGE 
SOUNDWORKS 


154 Califomia St., Suite 1267 Y, Newton, MA 02158 
In Canada: 1-800-525-4434 Fax: 617-332-9229 
AR & Advent are trademarks of Intemational jensen, Inc. 
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STEVE KARP 


THe Drain 


| nswering nature’s call 
has never been more ex- 


pensive. A new toilet for 

the space shuttle Endeavour 
cost NASA $23.4 million — 
$20 million more than 
planned, the agency admitted 
to the House Space Subcom- 
mittee recently. 

“This is not simply a toilet, 


. J TECHNOLOGY : 
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: but a complete sewage collec- 
: tion and treatment plant. . . 

: contained in a space one-half 
: the size of a telephone 

: booth,” NASA associate admin- 
: istrator Jeremiah Pearson III 

: told the House panel. He com 
: ceded that the agency under- 
: estimated the complexity of 

: the device, which has 4,000 

: parts, when it first awarded 

: the engineering contract. (Un- 
: fortunately, a space bidet for 


A sucker for waste: On Earth, toilets use 
gravity; the space version relies on suction. 


a: p ahs 
aas” 


: the shuttle is not included.) 


A congressional staffer calls 


: the cost overrun typical of 

: NASA mismanagement, noting 
: that “the contract was set be- 
: fore the agency knew what it 
: wanted.” One proposed solu- 
: tion: Create an independent 

: NASA unit that would review 

: costs, and perhaps prevent 

: NASA from getting caught with 
: its pants down again. 

: —Robert Langreth 


HAUTE CUISINE 
B: minced mackerel, pickle rel- 


ish, green onions, hard-boiled 

W eggs, walnuts, cream cheese, and 
spices. Sound disgusting? Not to the 
muffin boffins at Cornell University’s 
College of Agriculture and Life Sci- 
ences in Ithaca, N.Y. They have invent- 
ed a microwaveable English muffin 
with the mackerel mix in a bagel-like 


hole at its center and shredded cheese 
on top. When microwaved in a special 
plastic container, the boffins say, the re- 
sulting melt-down is just yummy. 

The road to the microwaveable 
MackMuffin was littered with such re- 
jects as the fish taco-burger and the 
fish pizza-burger. 

The aim of this culinary caprice is to 
find more outlets for mackerel, a fish 
with an excellent nutritional profile 
that is spurned by almost everyone ex- 
cept cats.—A. F 


AVIATION 
Dous.Le-Dury AIRCRAFT 


lor years, aircraft designers have 
Peeve to combine the best fea- 
tures of helicopters and planes. 
One of the latest concepts, developed 
at NASA’s Ames Research Center at 
Moffett Field, Calif., is called the M-85 
because it would not only take off and 
hover like a chopper, but would also 
cruise at speeds up to Mach 0.85. 

Atop the M-85 is a large, circular 
fairing with two, three, or four rotor 
blades. The fairing and extended 
blades rotate like a helicopter rotor. 
Because the fairing is so large, it pro- 
vides enough lift to support the air- 
craft while it is converting between ro- 
tary- and fixed-wing flight. 

During conversion, the rotor blades 
retract into the hub, and the left blade 
flips over so that its leading edge faces 
forward. (During rotary-wing flight, 
the leading edges point in the direc- 
tion of rotation.) The rotor then stops, 
and the blades are extended to serve 
as conventional wings. The blades can 
also remain extended while they are 
reoriented. 

While the design could use two, 
three, or four blades for helicopter- 
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First EVERLASTING 
ALLOY 


won't give up. When a pin was 

scraped along it the equivalent of one 
million times, the alloy—made of zirco- 
nium, palladium, and ruthenium—dis- 
played no net loss of surface material. 
When astonished researchers at the Nation- 
al Institute of Standards and Technology 
(NIST) persevered with a five-million-cycle 
wear test, they got the same result. 

Richard M. Waterstrat of NIST’s research 
center in Gaithersburg, Md., invented the 
new alloy. It has no known toxic reactions 
with human tissue and is strong enough to 
be used surgically for tooth, hip, and knee 
implants. It could also be used as an indus- 
trial coating for high-performance bearings 
and mechanical joints. 

The usefulness of the material stems from 
an unusual property: Under stress normally 
high enough to induce a permanent shape 
change, the alloy undergoes internal struc- 
tural changes that actually increase its ability 
to resist further deformation and fracture. 
—/. fF 


[e a new alloy that apparently just 


style flight, only two would be used for 
fixed-wing flight. They could be ex- 
tended in an oblique configuration, or 
swept rearward or forward, for high- 
speed flight. 

Unlike a helicopter, which has a ro- 
tor that tilts downward for forward ac- 
celeration, the M-85 fairing has a posi- 
tive angle of attack. Fan-jet engines 
attached to the fuselage provide 
thrust for forward flight. The concept 
could be used for aircraft ranging from 
high-performance fighters to com- 
muter airliners.—Bill Siuru 


A large fairing atop the M-85 provides lift while 


the aircraft converts from rotary-wing flight to 
the fixed-wing mode shown here. 


Sporting Firearms 


Sporting firearms built by Ruger are known worldwide | 
for superior performance, exclusive design, and classic 

style. Ruger manufacturing methods and skilled Ruger 

people produce these superb firearms efficiently, and 

Ruger quality reaches the buyer reasonably priced. 


Suggested retail prices for firearms pictured above, 
top to bottom: Ruger Red Label Over & Under 
Shotgun $1157.50; KM77 RSP Mark II Rifle $617.00; 
No. 1 Standard Rifle $634.00; Ruger K10/22RB 


Carbine $236.00. 


Sturm, Ruger & Company, Inc., 31 Lacey Place, Southport, Connecticut 06490 | 
Instruction manuals for all Ruger firearms are available free upon request. | 


KELLY YOUNG / CARNEGIE MELLON RESEARCH INSTITUTE 
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ROBOTICS 
PLANE INSPECTOR 


fA iois hard-pressed airlines are 


keeping their planes in service 
onger, and older planes are more 
likely to develop structural problems. To 
check for deterioration, teams of work- 
ers inspect the lines of rivets that fasten 
an airplane’s skin to its frame. They use 
hand-held sensors to find cracks result- 
ing from thousands of pressurization-de- 
pressurization cycles, but this method 
has its disadvantages. “Inspecting an 
aircraft can involve hundreds of thou- 
sands of rivets,” says Melvin Siegel of 
Carnegie Mellon University in Pitts- 
burgh. “It can be boring, and people may 
stop concentrating.” 

To counter this problem, the Federal 
Aviation Administration asked Car- 
negie Mellon to develop an automated 
inspection system. “A robot can do the 
dull, dirty, dangerous work and let hu- 
mans interpret the data and make de- 
cisions, explains Siegel. 

Enter ANDI (Automated Non-De- 
structive Inspector), a robot that walks 
along a plane’s fuselage on its seven 
suction-cup feet. Using the same sen- 
sors employed by human inspectors, 
ANDI scans the skin for corrosion and 
cracks, and records the data in its on- 
board computer. The robot alerts an in- 
spector to possible defects. Eventually, 
data gathered by robots will also be 
used to detect flaw patterns for specific 
aircraft models. 

Future versions of ANDI will use 
video cameras to spot visible defects, 
The researchers may even be able to 
create robots that can crawl into fuel 
tanks or engines.—Jonathan D. Beard 
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ECOLOGY 
A TrRouBLED WORLD 


ally recycled, the Biosphere 2 project has captured the public's imagination [“Inside Biosphere 


Be to be a self-contained environment in which the air, water, and nutrients would be perpetu- 


2,” Nov. 90]. But the glass-enclosed world near Tucson, Ariz., isn’t the paradise that some vis- 


itors imagine it to be. 


Plagued by complaints that their experiment lacks scientific rigor, the eight “Biospherians” inhab- 
iting the miniature world have faced even more serious problems in recent months. When oxygen 
levels mysteriously fell to 14.5 percent—the equivalent of air at an altitude of about 13,400 
teet—project leaders had to pump oxygen into the glass domes fo avoid a medical emergency. 
Then, in March, researchers “imported” six species of predatory insects to help control crop-de- 


stroying mites. 


Although the Biospherians have grown most of their food, they have lost one-sixth of their body 
weight on average, and have had to dip into stored food supplies. When their two-year stint ends 
on Sept. 26, the Biospherians will swap places with a new crew that will continue the experiment. 


WATER POLLUTION 
WATER, WATER 
EVERYWHERE 


| mong the biggest water pol- 
By ices it turns out, is water it- 
self: Contamination of lakes, es- 
tuaries, and rivers from pollutants in 
storm-water runoff may exceed that of 
industrial discharges in many cities. 
As the runoff water washes over build- 
ings and pavement, it picks up trash, 
oil, animal feces, and other pollutants. 
Studies have found elevated levels of 
metals and other poisons in urban 
runoff. Recently, the EPA acted on this 
knowledge, requiring cities with large 
builders, heavy industry, and more 
than 100,000 people to begin planning 
control of urban storm-water pollu- 
tion. Later this year, similar rules will 
apply to light industry and small con- 
struction sites.—Mariette DiChristina 


This robot inspects aircraft skins for corrosion 
and cracks. When the robot's sensors detect a 
flaw, the information is recorded by its on-board 
computer and forwarded to a human inspector. 


ENVIRONMENT 
Toxic TRAVELERS 


he bottom of pristine arctic lakes 
in the north Hudson Bay area: 
That’s where Mark Hermanson 
sets out to learn more about pollution. 

“A lot of pollutants are dispersed 
widely by the atmosphere,” explains 
Hermanson, an analytical chemist at 
The Academy of Natural Sciences in 
Philadelphia. Carried by wind, pollu- 
tants can travel thousands of miles 
before settling on a lake bed. 

To track these contaminants, scien- 
tists push clear plastic tubes into lake- 
bottom muck to retrieve core samples. 
“Lake sediments store a nice long his- 
tory because they accumulate rather 
slowly, maybe part of a centimeter ev- 
ery year,” says Hermanson. 

In previous years, researchers 
studying the Great Lakes have 
found substances such as the 
pesticide Toxaphene, used only 
on cotton crops in the South. 
“With no local sources, the only 
way they could have gotten 
there was through the atmo- 
sphere,” says Hermanson. 

To extend this work farther 
north, Hermanson recently dove 
to the bottom of the Imitavik and 
Annak lakes in Canada’s North- 
west Territories to collect sedi- 
ment cores. Chemical analysis of 
the samples revealed elevated 
levels of lead, cadmium, copper, 
and zinc. The cores also showed a 
pollution increase during the 
post-World War II period of indus- 


trial growth and a drop in lead in 
recent years as 

environmental In this sample, pollutants 
awareness has are mixed in the darker 
grown.—M. D. layer of sediment. 
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Kmart. The perfect spot 
for your whole family’s outdoor needs. 


Zebco Rhino Spincast 
Combos. ZR3 Combo with 
5’ light-action rod and 
ultra-lite R13 reel or 
ZR33K Combo with 33 reel 
and NT rod. Your choice. 


Everyday 

low price. 
17 Combo Z733. 
SALE PRICE. 35,97 


Daiwa Jupiter Spincast 
Combo. New streamlined 
bio-designed spincast reel 
with 10 lb. test line. 5’ 
2-piece graphite rod. 


] PRICE. 


Rubbermaid Three-Piece 
Cooler Combo. Includes 
56-quart cooler, 10-quart 
personal cooler, and 

v -gallon jug. 


9 49 PRICE. 


Northwest Territory 
Screenhouse. 12’ x 12’ 
Front and rear vertical 
ee ke doors. Includes 


carry bag 


a 4788 low price. 


ORTHWEST 
TERRITORY ™ 


dive bait available ii in 
| | most stores. 


Abu Garcia Ambassadeur 
Pro-Plus Baitcast Combos. 
Ultra-cast design. Stain- 
less steel ball bearing. 
Graphite composite rod. 
Right-handed 5’9” rod. 
Left-handed 5'6” rod. 


tae 3097 


Mitchell Spinning | 
Combos. P300M spinning 

reel with 6’ rod or P310M 
ultra-lite spinning reel 
with 5’ rod. Your choice. 


SALE PRICE. 3 491 


Coleman Camp Air Mat. © 
Featuring I-Beam con- 
struction, double valves, 
rayon top, and vinyl bot- 
tom. Repair kit included. 


SALE PRICE. 73" 


Berkley Power Pak™ 
Fishing Kits. Everything 
you need to catch the fish |- 
you want. Choose from 


5 different species paks. 1 — = ji i 
Made in the U.S.A. = | 
Your choice. 07 ] 
SALE PRICE. 6 

Sharp 6” Fillet Knife. 

SALE Q7 

PRICE. : 

All other 4 

Sharp brand 


knives. 25% off. 
On sale June 27-July 17, 
1993 at all continental 
U.S.A. Kmart stores. 


® 


The quality you need, 
the low price you want. 


Rubbermaid ; 


Rubbermaid One-Gallon 
Jug. Wide-mouth opening. 
Foam insulated for hot 
foods or cold liquids. 

Up and out spout™ for 
precise pouring. 


54 low price 


Rubbermaid 25-Quart 
Ice Chest. Lock-in lid for 
added cooling power. 
Dual handles lift up and 
out for easy carrying. 
Lift-out food tray. 


] 107 iow price 


Rubbermaid SideKick 
Plus. 15-quart ice chest, 
Removable bottle clip 
allows additional storage 
space. Durable latch seals 
in the cold. Sturdy handle 
for easy carrying. 


] 497 low price 


Rubbermaid 6-Gallon 
Water Container. Open 
vent cap, self-contained 
flexible spout and molded- 
in handles for easy pour- 
ing. Large carrying handle. 


Q94 oe 


Normark Rapala Knife 
and Sharpener Combo. 
Fillet knife with stainless 
steel blade, Includes its 


own sharpener that may ` 


be used on other small 
blade knives. 


Q SALE 
PRICE. 


Folding Camp Stool. 
162" high wood stool 
with 13” x 10” fabric seat. 


Q SALE 
Aes “PRICE, i, 
ca sf " Saia 


~ 


Coleman Propane Lantern 
Combo. Adjusts easily from 
soft glow to brilliant light- 
ing. Pressure regulated 
for peak performance. 
Carrying case included. 
Strong molded poly- 
ethylene construction. 


low price 9 491 


Coleman 34-Quart Cooler. 
Featuring urethane insula- 
tion, molded recessed 
handles, and lid that 
doubles as a food tray. 


a vd ] 491 


Coleman Triple Play 
Combo. Includes 40-quart 
cooler, 8-quart cooler, 
and 2-liter jug. p Codema biie 


a 797 


Coleman Capri Sleeping 
Bag. 33” x 75” bag fea- 
tures nylon cover and 
3-pound Insul® 200. 
Printed tricot liner. 


Available in burgundy 

or green. | 07 
SALE | 

PRICE. ] 


Before hitting the trail, pick up Go Camping America’s 
1993 Camping Vacation Planner, including a coupon 
for admittance to participating campgrounds nation- 
wide. Available for a limited time only, at Kmart. 


Zebco Spincast Combo. 
404 spincast reel with 
2-piece 5'9” medium 
action straight handle rod. 


Q SALE 
J § PRICE. 


All Zebco Bullet Spincast 
Reels on sale. .38 Bullet 
with reduced friction 
line-release system and 
magnum gears. Or Model 
.22 Bullet reel. 

Your choice. 


6 SALE 
PRICE. 
Model 22TS. 
SALE PRICE. 19,97 


Model .357. SALE PRICE. 25,77 


0 SHIMANO. 
Shimano AX Ultra-Lite 
Spinning Reel or AX 
QuickFire Spin Reels. 
Stainless steel ball 
bearing. No-Fail-Bail® 
Spring. Models AXULS, 
AX100Q, AX200Q, 
AX300Q. Your choice. 


Everyday 
, 07 low price. 
Model AX400S. 


29.97 
Everyday low price. 


Plano Two-Drawer Tackle 
Box 707. Top lifts back, 
exposing 3 42 ” deep well 
for reels, line, knives, 
and other gear. Magnum 
Double Satchel 1119, 
3-Tray 6803, or Double 
Action 1250. Your choice. 


i 4 SALE 
PRICE. 
| Tackle shown in box 
not included. 


Humminbird LCR Fish 
Finder. High-resolution 
LCD screen. Model 


LCR4001D. 
07 SALE 
PRICE. 
LCR400PR Portable. 


SALE PRICE. 134.97 
All other Techsonic fish finders 
are also on sale. 


Daiwa Apollo Longcast 
Spinning Combos. Model 
AG1305XB longcast spin- 
ning reel features ball 
bearing drive. Graphite meene 
constructed rod features 


bio-designed handle or 
Model AG500/18 ultra-lite 
SALE PRICE. 

Saltwater 

Combo. Model 

Shakespeare® Ugly Stik® g 
America’s strongest, most 

sensitive rod. Blank-thru 

Everyday 07 

low price. 
Select Specialty 
Rods are 


spinning reel with 4% ' 
graphite rod. Q97 
AG2600X/BW23. 

SALE PRICE. 44,97 

handle construction. 
Twist-lock reel seat. 
sale-priced. 39.97-49.97 
Styles vary by store location. 


ei 


THETFORD 


Thetford Porta Potti. 
2.6-gallon fresh water tank 
and 4.3-gallon waste hold- 
ing tank. No-splash spout. 
Push-button relief valve 
and built-in deodorant. 


PRICE. 491 


Mountain Backpack. 
Front zippered pocket. 
Two zippered side pockets. 
Adjustable padded hip belt 
with quick-release buckle. 


PRICE | 491 


Northwest Territory 
Dining Canopy. 11’6” x 
11'6” polyethylene canopy 
with steel poles, stakes, 
carry bag, and guy ropes. 
Fully-adjustable center 
pole. Model 80064 JWK. 


Everyday ] va 


low price. 

K | Kmart carries a wide 
y | selection of Eagle Claw 
tackle and hooks. 


ES 
z 
== 
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The quality you need, 
the low price you want. 


ROD AND REEL RIOT 


Now’s the time to land some great deals on name brand rods and reels. 


Your choice: 

| Eagle Claw Gold. Shakespeare Alpha 
XT. Daiwa Apollo Gold. Walker Ocean 
City Boat. And more. 


nun wore 


Your choice: 


Johnson Reels 


a = Shimano QuickFire® Spinning Reels. Daiwa Apollo , 
097 19%" Longcast Spin Reels. Zebco Quantum Spin Reels. ] 07 
m Johnson CM10 Country Mile Spincast Reel. Johnson | 
Tangle-Free 10 Plus Reel. Zebco 6388 Fly Reel. » § SALE PRICE. 
Shakespeare Sigma Supra Wisconsin Pharmacal 
Combos. .035 reel with Baitmate Ultimate Baits. 


| 6! 2-piece medium-action 


graphite composite rod. 
.040 reel with 7! 2-piece 
medium-/heavy-action 
graphite rod. .025 reel 
with 5/ 2-piece ultra-lite 
action rod. Your choice. 
Reg. price 32.97. 


oir 


PRICE. 

Minn Kota 40T Trolling 
Motor. Four forward 
speeds, two reverse 
speeds. Turbo magnetic 
power and efficiency. 
Twist-grip one-hand 
control. 


] 9 497 enc PRICE 


Kent, Stearns, or ERO. 
Select adult or children’s 
ski or life vests. 

Your choice. 


19 


First Mate Boat Cover. 
Heavy-duty marine grade 
cotton canvas. Includes 
tie-down rope and bungee 
cord. Prices vary by size. 
SALE PRICE. 


K097- QQ97 


Jet Ski Covers also available. 
SALE PRICE. 34.97-59.97 


SALE 
' PRICE. 


All natural scent, taste, 
feel, and action. Bio- 
degradable. Choice of 
styles, sizes, and colors. 


69 CS 


SALE PRICE. 
oat 
Johnson Tube Catfish 


Bait. Assortment of flavors. 
Blood, chicken, liver, or 
fish. Your choice. 


SALE PRICE. p» 


Magic Bait Catfish Bait. 
Prepared dough in assorted 
flavors. Non-refrigerated. 


10 ounces. QQ 
SALE PRICE. | 


Culprit Jerk Worms. 
Choice of colors. 


SALE PRICE. 22 


On sale June 27-July 17, 
1993 at all continental 
U.S.A. Kmart stores. 


The quality you need, 
the low price you want. 


SCIENCE @SZ TECHNOLOGY 


Book REVIEW 


E.C. FOREVER 


vironmentally correct, of course. Now 

you too can be E.C. as well as PC., 
with the aid of a new 
book by H. Steven 
Dashefsky called Environ- $ PATIRA rera 
mental Literacy —Every- f  {jirpn io. 
thing You Need to Know } 
About Saving Our Planet i 
(Random House; $12), 
a sampling from which 
appeared in our July 
1992 special issue on 
the environment. The 
book is an encyclopedia 
of hundreds of environmental terms and 
names, arranged alphabetically and exten- 
sively crossteferenced. The “organic farm- 
ing” entry, for example, refers you to “in- 
secticides,” “fertilizers,” “crop rotation,” 
ond “monoculture.” 

In addition to the entries you might ex- 
pect, Dashefsky has perked up his selection 
with such surprises as “Chief Seattle” (for 
his salute to the environment in an 1854 
speech) and “Lois Gibbs” (the woman who 
blew the whistle on a toxic waste dump in 
Love Canal in New York.) —A. F. 


Yi don't know what E.C. means? Er- 


AEROSPACE 
SHUTTLE UPGRADE 


he main engine of the U.S. space 
[sista is safe to fly in future 

launches, but it could be rendered 
much safer and more reliable with a 
few key engineering modifications. 
That’s the conclusion of a special task 
force of NASA’s Aerospace Safety Advi- 
sory Panel (ASAP). 

The ASAP report recommends five 
specific improvements to be made as a 
single package “as soon as possible.” 
The changes include a large-throat 
main combustion chamber, a single- 
tube heat exchanger, an alternate high- 
pressure oxidizer turbopump, an alter- 
nate high-pressure fuel turbopump, and 
a two-duct power head. The task force 
found that just the addition of the new 
main combustion chamber would cut 
the probability of catastrophic engine 
failures from about once in every 120 
missions to about once in 250 flights. 

The shuttle’s three main engines 
roar to life seconds before liftoff. They 
continue to burn during the eight-and- 
a-half-minute trip to orbit and return 
with the shuttle to be reused in subse- 
- quent missions.—A. F 


ASTRONOMY 


New York To Los 
ANGELES In Five SECONDS 


Wi is the fastest star ever identified, 
and it is leaving quite a wake as it 
zooms across the galaxy. Astron- 

omers have spotted a compacted neu- 

tron star traveling at around 2.2 mil- 

lion mph, or 600 miles per second. At 

that speed, it would cross North 

America in less than five seconds. By 

contrast, most stars meander at about 

ten miles per second. 

Once larger than the sun, the star col- 
lapsed to a mere ten miles in diameter 
and is trailing a ten-trillion-mile-long 
wake of gas that it set aglow and that, 
oddly, has formed the pattern of a gui- 
tar. Scientists believe the pattern prob- 
ably is the result of preexisting turbu- 
lence in the hydrogen gas in the region 
of the galaxy through which the star is 
passing. 

Even though the star is 500,000 
times denser than Earth, it is moving 


so fast that it will escape the gravita- 
tional hold of the Milky Way to tra- 
verse intergalactic space. The discov- 
ery suggests the vast expanse 
between galaxies could be littered 
with other swift-moving embers. 

“It got a monstrous kick to a very 
large velocity,” says Roger W. Romani, 
a Stanford University astrophysicist 
who observed the star. Astrophysicists 
believe the star gained its momentum 
from an asymmetrical supernova ex- 
plosion one million years ago. When 
the original dying star imploded, the 
tremendous gravitational energy that 
was released may have been concen- 
trated on one side, hurling the com- 
pacted star in the opposite direction. 

Cataloged as PSR 2224+65, the star 
is 6,000 light-years from Earth in the 
constellation Cepheus. Its guitar- 
shaped wake is so dim that Romani, 
collaborating with two astrophysicists 
from Cornell University, needed the 
giant Hale Telescope at Palomar Ob- 
servatory in Southern California to 
photograph it.—David Graham 


ENGINEERING 
ANTENNAS SHAPED By Static CLING 


of research has focused on ways to minimize the noisy nuisance. But North Carolina State Uni- 


|: most engineers, the idea of using static electricity for anything is shocking. Instead, a century 


versity professor Larry Silverberg says static can be a friendly force, especially in space. 
Silverberg recently proved that static charges can shape materials in predictable ways. He has ap- 
plied for a patent on the concept of using static electricity to control large space-based reflectors. The 
concept’s first application will be bigger eyes and ears for communications, weather, and intelli- 


gence satellites. 


Researchers have long sought bigger space reflectors, but warping caused by constant heating 
and cooling makes dishes larger than a meter across useless. Today’s typical satellite carries several 
meter-wide antennas that can’t change direction unless the entire satellite is moved. 

Prior attempts to control forces over large surfaces used a suspension-bridge strategy, with hun- 
dreds of pulleys and wires. That didn’t fly. Silverberg’s simple solution is static—o weak force, but 
mighty enough in space. His prototype bird will use battery-powered electrodes to precisely create 
an electric field around an aluminum-coated Mylar membrane. The resulting static charge over the 


flimsy film yields the even- 
ly repulsive force that 
shapes the antenna. 

“Not only can we main- 
tain the shape, we can 
change it,” Silverberg 
says. Each flexible anten- 
na, replacing four or five 
smaller rigid ones, could 
save millions of dollars. 
The first system could be 
in orbit within five years. 
Silverberg predicts the 
new technology he calls 
“structural electrodynam- 
ics” will someday control 
giant sheets of solar pan- 
els that beam energy from 
space.—Joyce Gramza 


This flexible antenna can be attached to a satellite. Charged 
with static electricity by a battery, electrodes repel a thin alu- 
minum membrane. Varying the amount of electricity changes the 
shape of the membrane. 


STEVEN STANKIEWICZ 
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“Except battery, tires and normal maintenance. See limited warranty at dealer. {Whichever Comes first Sec your dealer for ‘terms.of this limited warranty. **See your dea 
“M.S. K.P including dealer prep and $1000 Down Payment Assistance. Tax, Jicense, destination chargé and optional, equipment additional. The Chevrolet Emblem a 
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You deserve a car with the 
features you want. 
Features that are included, 
not extra. 


Like V6, air conditioning, 


automatic, power door locks, 
_ plus the security of standard 


_ anti-lock brakes (ABS). 


You deserve all that and 
more. And you get it in the 
Chevy Lumina Euro Sedan. 


You deserve 

a promise of service 
that lasts long after you 
buy your Car. 


From a bumper-to- 
bumper warranty that 
covers everything with no 
ifs, ands or buts... and no 
deductible. For 3 years or 
36,000 miles. 


Toa guarantee against 
corrosion that lasts till 
nearly the next century. 

For 6 years or 100,000 miles: 


To atoll-free 24-hour 
Roadside Assistance 
Program. 


And buying that car 
shouldn’t be so complicated. 
That’s why we give you 
$1000 Down Payment 
Assistance.” 


We're the only company to 
give you all this in the 
lowest-priced mid-size 
sedan with standard ABS. 


Chevy Lumina Euro Sedan. 


Anyone can sell youacar 
or cut you a deal. But we 
believe that’s not enough. 
We believe you should get 


all the car you need. 


CHEVY LUMINA 
$14,800" 


For a brochure call: 1-800-950-2438. 
Hetails of this program. tOr choose cash back or low GMAC financing. You must take retail delivery from dealer stock. See your dealer tor details ‘Gm’ 
hina are registered trademarks and Chevy and Euro are trademarks of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up. Americal LO 


BOB LANGE 


AUTOMOTIVE 


MOTORCYCLES 


LINKED BRAKES 
For SAFETY 


lowing down a motorcycle quickly 
is a tricky business, requiring 
carefully developed skill and con- 
tinual practice. Maximum braking 
power is generated by light pressure 
from the rider’s right foot on the rear 
brake pedal, combined with a firmer 
squeeze on the right-hand lever con- 
trolling the front brake. It’s like having 
a car with separate pedals for the front 
and rear brakes—something no driver 
would want. 

Honda engineers have developed an 
innovative system that applies both 
the front and rear brakes when either 
brake control is used. The linked brak- 
ing system incorporates a special pro- 
portional control valve that progres- 
sively varies the balance of the front 
and rear braking forces in three steps 
as the rider brakes harder, and the cy- 
cle’s weight and tire grip shift toward 
its front wheel. Repeated stomping on 
the rear-brake pedal during a test ride 
failed to elicit the familiar squeal of 
rear tire rubber sliding on asphalt. 


Previous designs used by Honda and 
Moto Guzzi of Italy have connected the 
rear disc brake to one of the two front 
discs via the foot pedal. But Honda’s 
system goes further, applying brakes 
at the front and rear ‘wheels all at once 
when only the hand lever is used—an 
important step toward reducing the 
chance of wheel lockup. A small, sec- 
ondary master cylinder attached to the 
left-front brake caliper produces hy- 
draulic pressure to operate the rear 
brake. When the lever is pulled, the 
left caliper pivots slightly and actuates 
the secondary cylinder through a me- 
chanical linkage. 

The system’s hydraulic complexity 
requires three-piston calipers on all 
three brakes, with different pistons 
acting when the rider applies one 
or the other brake, or both at the 
same time. With no electronic compo- 
nents, however, the brake hardware is 
weightless and is much less expensive 
to produce than an antilock braking 
system. Where decent traction is avail- 
able, linked braking will help most 
riders stop more quickly and safely. 
—Stuart F. Brown 


MATERIALS 
LIGHTER WEIGHT 
COMPOSITES 


Big Three research consortium was 
awarded its first patent recently for 
a manufacturing process that simpli- 


f a first for the U.S. auto industry, a 


FRONT MASTER CYLINDER 


Honda’s CBR1000F is the first hi Ke s 
rear brakes work simultaneously when the rider applies either the 
36 © POPULAR SCIENCE JULY 1993 


sport bike to have ful 


REAR MASTER CYLINDER 


linked brakes. The front and 
lever or foot pedal. 


MANUFACTURING 


BENDING METAL 
Wirn WATER 


ver since the blacksmith’s anvil gave 

way to the powered stamping press, 

there have been relatively few im- 
provements in the methods of shaping 
steel. But a new technique promises to 
make it easier to manufacture the complex 
shapes used to construct frames and other 
heavy steel automotive components. 

Dubbed hydroforming, the basic principle 

is akin to blowing up a balloon inside a 
closed mold. In this process, however, the 
balloon is hollow steel tubing expanded by 
hydraulic pressure. The patented process, 
developed by TI Vari-Form of Strathroy, 
Ont., can be used to fabricate hollow sec- 
tions formerly assembled from several sep- 
arate stamped pieces that are then welded 
together. 


A few parts, including dashboard sup- 
ports, are already in production, while 
frame assemblies are also future candidates 
for the new process. 


fies and reduces the weight of struc- 
tural composite components. 

Instead of requiring foam cores for 
the molding of composite parts, the 
new technology, developed by the 
Automotive Composites Consortium, 
uses a blow-molded hollow core, reduc- 
ing the weight of the part by 10 per- 
cent or more. 

“The new process potentially will 
provide better fuel economy for future 
vehicles,” says consortium chairman 
and Chrysler engineer John Fillion. 

Currently, foam cores are wrapped 
with a fiber reinforcement, then they 
are placed in a mold. A liquid resin is 
injected into the mold, impregnating 
the fiber to form the composite part. A 
drawback to this process is that the 
foam core is sealed inside the 
component. 

“With the new blow-molded core 
method,” says Fillion, “the fabrication 
of complicated shapes in composites 
may be simplified with no loss to the 
durability or structural integrity of the 
component.” 

Fillion adds that it will take at least 
five years for such composite compo- 
nents to be used in a production car. 

The Automotive Composites Con- 
sortium is one of 10 consortia grouped 
under the U.S. Council for Automotive 
Research (USCAR), which was formed 
in 1992 to manage the cooperative re- 
search programs now under way 
among Chrysler, Ford, General Mo- 
tors, and various government agen- 
cies. The cooperative research projects 
include batteries for electric vehicles, 
exhaust emissions, recycling, and 
safety— Richard Stepler 


CONCEPT Cars 
DiminuTivE BMW 


he idea of a more-or- 

less one-passenger “city” 

car acknowledges that | 
most commuting is done Po 
by a solitary driver. The AN 
design has inspired 
numerous concept 
cars and even a few 
production cars. So 
far, though, none has 
been successful in the 
United States, where 
comfort and safety 
concerns have dimin- 
ished their appeal. 

That hasn’t deterred 
BMW from developing the 
413. The tiny three-seater is pow- 
ered by a transverse, midship-mount- 
ed, 1,100-cc, four-cylinder motorcycle 
engine with a constant-velocity trans- 
mission and 85 hp—sufficient for 0-to- 
60-mph acceleration in ten seconds, 
with a maximum speed of 112 mph. 

Reminiscent of the Z1 electric car 
series that BMW has displayed on the 
auto show circuit for the past two 
years, the project adds to the recur- 
rent rumors that the automaker is 
considering a new line of small com- 
muter-type cars in the next few years. 
Mercedes-Benz is reportedly consider- 
ing a similar move—a reversal of the 
trend toward ever larger and more 
powerful German luxury cars. 

The Z13 incorporates significant 
new technology, most notably an ex- 
truded aluminum frame, which will 
be introduced on the new Audi 100 
Quattro this fall. Aluminum has been 
getting more attention recently 
because of its light weight and be- 
cause it can be easily recycled from 
salvaged cars. A new extrusion pro- 
cess that makes shapes suitable for 
structural sections has been 
demonstrated recently on several 
concept cars. 

The aluminum frame and body cut 
the weight of the car to 1,830 pounds, 
which allows fuel economy in the 47- 
to-56-mpg range. The front and rear 
body sections are soft plastic to pre- 
vent parking lot dings. 

An unusual seating design yields 
maximum space: The center seat for 
the driver is flanked by two passenger 
seats set slightly behind it. This 
allows substantial passenger legroom 
and improves side-impact protection 
by adding crush space for the driver; 
passengers are protected by the rear 
cabin structure.—Wordservice Inter- 
national and David Scott 


the car ably kept pace, showing plenty of ac- 


Schad ty mony dh tel in BMW’s Z13 is 
mobile phone, ) : navigation 
system, and fax machine (inset). 


yee eerie z 


Pricey IZA PROTOTYPE 


okyo R&D tokes an unusual approach to 

electric cars: It mounts a brushless direct- 

current motor within each wheel. Re- 
move the transmission and drive train, factor 
in a carbontfiber-reinforced plastic body, and 
the Japanese automaker's IZA electric proto- 
type weighs in at only 3,460 pounds, even 
with its 24 nickel-cadmium batteries. 

Tokyo R&D’s first prototype, the NAV, ap- 
peared in 1991 [Electric Vehicles Only,” 
May “91]. With support from Tokyo Electric 
Power, Tokyo R&D worked on its concept 
and produced the IZA, improving the top 
speed to 109 mph and extending the range 
between charges to 340 miles. 

A recent test run in the suburbs of Yoko- 
hama didn’t offer the chance to test those 
limits. In heavy expressway traffic though, 


celeration when merging into moving traffic 
and passing. The IZA handled lane-change 
maneuvers as smooth as any production car. 

The ride struck me as a little harsh, howev- 
er. A Tokyo R&D engineer attributed it to the 
double wishbone suspension—the type 
used on racing cars. (Racing cars are one of 
Tokyo R&D’s specialities.) | 

The major problem with the IZA is its cost. 
Tokyo R&D won't even try to estimate the price 
of a production version, but with four motors 


: and a carbonfiber body, it’s likely to be high. 
: The company says it will try to produce its next 
: version more economically. It also hopes one of 
: the major carmakers will then pick up the idea 

: and commercialize it—Dennis Normile 


DAVID SCOTT 
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BY CHUCK MURRAY 


hen test driver Mike Godfrey. 
demonstrates antilock 
brakes, he literally stands in : 


the cab of his truck and jumps on 
the brake pedal. You would hate to 
look in your rearview mirror and see 
another driver using Godfrey’s 
technique, and it’s not recom- 
mended for anyone traversing a 
slippery roadway. His intention is 
merely to simulate a worst-case 
stopping scenario for a truck driver. 


fo maintain control. With a new an- 
tilock brake system developed for 

medium-duty trucks, however, God- 
frey stood on the brakes repeatedly 


four inches of fresh snow. The re- 

sult? The truck stopped every time 

without loss of steering control. 
Outside the vehicle, observers 


i i 


aah Os PT) sc ce 


: ing of the antilock air brakes, which 
: gutomatically pumped at a rate of 
: five times per second. The pumping 
: occurs when a control unit activates 
: @ pressure-modulation valve, which 
: instructs a solenoid at the brake 
: chamber to release pressure. The 
: wheel then regains velocity, prevent- : 
: ing the truck from skidding. 
In tests with standard brakes, God- : 
frey skidded, furiously steering in the : 
direction of the turn, but was unable : 
: in the test, was the first truck manu- 
: facturer to introduce ABS to medium- ; 
: duty trucks in 1992. The company, 
: which employs ABS designed by Al 
while driving on a track covered with ` 


Chicago-based Navistar Internation- 
ternational 4900 Class 6 truck used 


lied Signal Automotive’s Bendix 


: Heavy Vehicle Systems Group, is 

: one of several truck manufacturers 
- now offering ABS as an option on 
: Selected trucks. 

heard the staccato popping and hiss- : 


ABS has been slow to make in- 
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Antilock systems 

y= e 

e problems on 

big rigs: drive axle 

lockup (below, in red) 
that induces jacknifing, rear 


axle lockup (left) that can cause the 


trailer to swing into the adjacent lane; and front axle 
lockup (bottom) that causes loss of steering control, but the truck 
stays in a straight line, despite the loss of directional control. 


: roads in the trucking industry, even 

: though the difficulty of controlling a 

: skidding heavy truck makes the sys- 
: tem far more important on trucks 

: than on cars. Less than 8 percent of 
: the medium- to heavy-duty trucks on 
: today’s roads are equipped with 

: ABS, according to the National High- : 
: way Traffic and Safety Administration : 
: (NHTSA). In contrast, more than 30 
: percent of cars and 80 percent of 

: light trucks and vans have ABS. Re- 

: searchers say the situation is particu- 
: larly unfortunate with tractor trailers, 
: which are prone to jackknifing when 
: the brakes lock. 3 
“Locked wheels don’t generate lat- : 
: eral traction,” says Robert Clarke, 

: chief of the Heavy Vehicle Research 
al, which incorporated ABS on the In- : 


Division for NHTSA. So a tractor trail- 


er without ABS is more likely to jack- 
: knife than one with ABS. 


Truckers, however, have a power- 


: ful reason to be suspicious of an- 

: tilock brakes. Many remember the 
: debacle of FMVSS 121—a federal 
: safety standard from the mid-1970s 
: that compelled them to equip their 

- figs with antilock systems. The stan- 
: dard was a disaster because the 

: early ABS computers and magnetic 


: sensors weren't correctly shielded 

: from outside interference. As a re- 

: sult, truckers lost the use of their 

: brakes in some rare situations, caus- 
: ing a furor in the trucking industry. 

: The government overturned the leg- 
: islation in 1978. 


ABS technology has made strides 
since then, as indicated by its accep- 


: tance in passenger cars. A recent De- 
: partment of Transportation-sponsored 
: study followed 200 tractor trailers 

: from each of seven major manufac- 

: turers across 40 million miles of driv- 
: ing. In the study, the drivers felt that 
- 34 accidents were avoided because 


of ABS. The incidence of problems 


: with ABS? Zero. 


Such findings may be helping ABS 


: make a comeback in trucks. NHTSA 
: is expected to mandate the gradual 
: adoption of ABS next year for heavy 
: frucks—first on tractors, then on 

: trailers, then on single-unit trucks, 

_ and finally on buses. 


This time experts are predicting 


| that truckers will forget the failures 

: of the analog ABSs of the 1970s. 

: Notes Clarke: “Universally, drivers 
change their opinions after they have 
: tried these new systems.” 


STEVE KARP 
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Quiet Buses 


Montreal bus company will be 
evaluating a new system of active 
noise cancellation that promises 
to reduce dramatically the exhaust 
noise of its heavy-duty diesels. 

Noise Cancellation Technologies, 
based in Stamford, Conn., developed 
the system, which uses digital-signal- 
processing technol- 
ogy for high- 


EXPLORE THE CUTTING EDGE OF TOMORROW 


i Whether youre an 


amateur or an expert, 
curious or concerned, 
Science & Technology 
Week takes you to the forefront of 
technology as anchor Miles O’ Brien 
brings the world’s recent 
discoveries to CNN. 
From the outer reaches 
of the galaxy to the dark 
depths of the ocean, you'll ~~ 
find an intriguing variety of st 
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speed analysis of 
selected, undesirable noises in a chosen 
environment. Based on that analysis, 
the system produces an equal but oppo- 
site sound wave—so-called anti-noise, 
which reduces noise and vibration. | 

New York and other cities are also 

testing the electronic muffler system. 


CORROSION KILLER 


of battery plates, especial- 
ly under the deep discharge re- 
quired by electric vehicles, is what 
limits the life span of lead-acid batter- 
ies. Toyota and Japan Storage Battery 
claim that granules of hydrous silicon 
dioxide packed between the battery 
plates inhibit this corrosion. 

In laboratory tests, sealed lead-acid | 
batteries with the silica packing have 
tripled the life cycle of conventionally 
sealed lead-acid batteries. An unsolved 
problem is that the silica absorbs hy- 
drogen from the electrolyte, which 
gradually diminishes. 

To get further performance data, Toy- 
ota plans to use the new batteries in a 
luxury electric car based on its Crown 
Majesta. Toyota is making a limited 
number of the cars available for use by 
government agencies in Japan.—D. N. 


PEOPLE WHO 


KNOW RECYCLE” 


When you dump the z 


used motor oil 


from a single oil 
change in the trash, pour it on the ground, or toss 
it into the sewer, it seeps down into the water 


{= table and ruins 1,000,000 gallons of fresh water. 


In fact every year ‘do-it-yourselfers 


improperly dispose of 
220,000,000 gallons of used 


motor oil. That's why 


GALLON, Valvoline Environmental 
OF USED! 
S MOTOR OIL 
CAN RUIN 


-1MILLION $ 


Services is so important. 
Now you can take all of 
your used motor oil down 
to a participating retailer, 
where they'll collect it 
for free. Then Valvoline 
arranges to pick it up 
and recycle it. So 
| look for the Valvoline 
y 
Environmental Services 
logo at fine retailers 
everywhere and 
recycle your used motor oil. Because if 
you're not a part of the solution, you're 


a part of the problem. ` ee 


PEOPLE WHO KNOW 


ENVIRONMENTAL = FORLE MHO NNO 


SERVICES 


AUTOMOTIVE " 


Au For One? 

n the wake of General Motors’ deci- 
pic: to delay indefinitely production 
Mplans for its Impact electric 
two-seater [“Automotive Newsfront,” 
April], the U.S. Council for Automotive 
Research (USCAR) has announced 
that the Big Three automakers have 
signed an agreement to explore the 
possibility of designing, testing, and 
building electric vehicles jointly, a 


first for the U.S. auto industry. 


USCAR, based in Dearborn, Mich., 
manages cooperative research projects 


among GM, Ford, Chrysler, and 


federal government agencies. “One 
alternative,” says Arvin Mueller, one 
of three members of USCAR's 
governing council and general 
manager of the GM Tech Center, “is 


Rock-CLIMBING 

| Win WHEELS 

: anging on the edge of a cliff with nothing 
H visible through the windshield but clouds 
E Gand sky, | glance in the rearview mirror 
and see a rocky ledge a couple of hundred feet 
below, where our rock-climbing instructor is 
waving his arms. Exactly why he is waving is 
not clear. Meanwhile, the rightfront wheel of 
the Jeep Wrangler I’m driving is spinning in the 


air and the rear wheels are straddling a crevasse 


wide enough to lie down in. If the machine 


can’t be coaxed forward a few more feet to lev- 


el ground, the only alternative is to go back- 
ward, maybe sideways, down to the safety of 
fhe ledge below. 

The chance to see exactly what kinds of 
rocks, crevasses, holes, and boulders.a four- 


wheeldrive vehicle can climb over draws several 


thousand enthusiasts to Moab, Utah, every 
spring. There, they crawl around the 
rocky terrain in their ve- 
hicles at something 
slower than a 
walking speed. 
The secret, 
participants 
quickly learn, 
is traction 
—applied as 
slowly as 
possible. This 
often 


St 


that if the three car companies sell the 
same electric car, it could be sold as an 
‘USCAR’ brand.” 

In any event, if GM, Ford, and 
Chrysler are to meet California’s 1998 
deadline for 2 percent of the cars sold 
there to be zero-emissions vehicles, 
then the automakers must decide by 
the end of 1993 whether the electric 
car will be a joint venture or whether 
each company will sell its own version. 

Meanwhile, GM plans to build 50 Im- 
pact prototypes for use in test fleets; 
Ford will put sodium-sulfur-battery 
Ecostar delivery vans in test fleets; 
and Chrysler will offer its TEVan, an 
electric version of its minivan, in 
limited numbers. 

The battery remains the missing link 
for a competitive electric vehicle, 
Mueller admits, adding that “we're 
still at the advanced golf cart level 
—some even call it a flashlight.” 
—R. S. 


allows crawling up slopes that can’t be climbed 
on hands and knees. You can also descend hair- 
raising slopes, relying on engine braking, four- 
wheel drive, and calm nerves. 

Highly specialized tires are essential. Climbing 
requires a soft compound that compresses into 
the tiniest crack on the rock face and has plenty 
ot grip. The relatively small number of climbing 
devotees might limit any tire company’s enthusi- 
asm to produce such an unusual tire, but never- 
theless, BF Goodrich is introducing new Moab 
editions of its familiar All-Terrain T/A radials and 
Mud-Terrain T/A off-road tires that have a spe- 
cial compound suited to the Moab climb. The 
company uses three flexible polymers in the 
compound to increase the mechanical grip, 

Goodrich claims the fires stick to the rocks 
about 15 percent better than standard all-terrain 
tires, with some penalty in on-highway durabili- 
ty. The new Moab compound also enhances ice 
and snow traction. Whether or not the tire 
deserves credit for lifting me past the edge of 
the cliff is unclear: With a little body English on 
my part, the front end of the Jeep slid over a 

few feet and the wheel found some trac- 
tion, hauling me up to 
level ground. 


Wuy USE VALVOLINE? 


OF ALL THE LEADING Motor OILS, 
ITS THE #1 CHOICE OF 


INDY 500 CHIEF MECHANICS, 
DAYTONA 500 CHIEF MECHANICS, 
BajA 1000 MECHANICS, 
NHRA MECHANICS, 
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MARIO FERRO 


A plate-type air-to-air heat exchanger is the 
crux of this innovative air-conditioning design. 


hy does 80 degrees in Phoenix, 
Ariz., feel so different from 80 
degrees in New York City? Hu- 
midity. Remove it, and even hot air 
seems more agreeable. Now, an ele- 
gant air conditioner designed by Wal- 
ter Stark, president of Nautica in 
Halesite, N.Y., cools air far more effec- 
tively than traditional air-condition- 
ing units while it dehumidifies, using 


about half the energy of conventional 
systems. 

Stark’s patented design, developed 
with a grant from the Department of 
Energy, employs a plate-type air-to-air 
heat exchanger that both cools and de- 
humidifies the air before it reaches 
the cooling coil. Warm, damp air from 
the room is pulled through the heat 
exchanger, making it slightly drier 
and cooler before it reaches the cooling 
coil. Once through the coil, which con- 
denses much of the humidity from the 
air, the stream is rerouted through an- 

other set of channels in the heat-ex- 
change unit. The result, says Stark, 
is cool, dry air with no energy 
"4 penalty. Drier air is more 
k" comfortable, so users of 
Stark’s system proba- 
bly will not need to 
crank down the thermo- 
stat to feel cool. 

Despite the radical departure from 
standard air conditioners, Stark’s de- 
sign uses parts that have been avail- 
able for years, a move that should 
eliminate resistance from repairmen 
and technical designers. 

The New York State Energy Re- 
search and Development Authority is 
underwriting the next step in develop- 
ment for large-scale units intended to 
cool commercial buildings. Smaller, 
home-size units could be available 
within three years. 


MATERIALS 


COUNTERTOPS Get TOUGH 


ing the countertop with a re- 
sounding wham, the 300-pound 
metal test “rhino” dramatically drove 
home a point for visitors at the recent 
National Home Builders show in Las 


R: down the incline and strik- 


Woop Vs. 
Curmne Boarps: 


ith so much of what we eat, drink, 
W and breathe being labeled toxic, 

few people were surprised when 
the winter 1991 issue of the U.S. Depart- 
ment of Agriculture's Food News for Con- 
sumers announced that wooden cutting 
boards are a health hazard. 

But at least two people, Dean Cliver and 
Nese Ak, microbiologists at the University 
of Wisconsin's Food Research Institute in 
Madison, questioned the announcement. “| 
tried to track down where this advice came 
from,” recalls Cliver. “But nobody knew.” 
Accordingly, the team conducted their own 
experiments. Their findings: A clean wood- 
en cutting board actually resists intrusions 
from dangerous bacteria. Plastic cutting 
boards, recommended as a safe alterna- 
tive, scratch more easily, giving microbes a 
far better foothold for breeding. 

Why wood seems to neutralize toxic mi- 
croorganisms is unclear, but Cliver plans to 
“follow the little critters into the wood 
pores” to find out-—Patricia Barnes-Svarney 


Vegas: Nuvel, a new counter surfacing 
material, is tough. At $50 per linear 
foot installed, it’s also half the price of 
solid surfacing, says Nuvel manufac- 
turer Formica of Wayne, N.J. 

Made of an engineered thermoplas- 
tic originally developed by GE for au- 
tomotive bumpers, Nuvel looks like 
solid surfacing. But the 0.09-inch- 
thick, 3l-inch-wide sheets resist 
stains, cracks, and burns better than 
conventional materials, and most 
marks can be removed with sandpa- 
per. The sheets, which come in several 
colors, are laminated to traditional 
substrates such as plywood, particle 
board, or medium-density fiberboard. 
—Mariette DiChristina 
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A New Sipe To can then be used to power office: cheap, however. Joachim Benne- ; 

Soar PANELS : buildings or homes. : Mann, managing director of the new : 

: Optisol, manufactured by Koln- — = solar project, estimates the costto : 

leading German supplier of + : based Flachglas AG, consists ofa  : run between $966 and $1,200 per : 

it products has banded : layer of photovoltaic solar cells sand- : square foot—which is comparable: 
with a team of building : wiched between two glass panels : to the cost of either granite or mar- 


contractors and architects to pioneer 
a building product that incorporates 
photovoltaic solar cells into glass 


: that are wired to a central energy- 
: management system. If the system 
: produces more energy than the 


: ble siding but is at least twice the 
: price of normal siding in Ger- 
: many.—Wordservice International 


siding. Not only do the glass : building can use, cables from the : JE 
photovoltaic panels offer more noise : management system feed the ex- : Photovoltaic cells sandwiched be- : | E 
insulation than conventional single- = cess energy back into the public elec- : tween two panes of glass provide : /, i 
pane glass windows, but they : tricity networks. : good sound insulation and turn : gy, Ee 
convert sunlight into electricity that The high-tech siding doesn’t come: sunlight into electricity. : * a 
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PLASTIC = 


RECYCLING 
GREEN CONCRETE 


hith America clambering for 
Wy ene’ products, waste left- 

over from coal incineration 
could become a key ingredient in a 
type of concrete new to American 
shores. 

About 70 million tons of so-called fly 
ash is produced each year by electrical 
utilities that burn coal for electricity. 
Autoclaved cellular concrete (ACC) 
consists of 75 percent fly ash, plus 
lime, cement, and a touch of alu- 
minum powder mixed with water. 
When blended together, a chemical re- 
action takes place that causes tiny hy- 
drogen bubbles to form within the 
mix. The material rises like bread un- 
til it is about twice its original size. It’s 
cut into panels or blocks then popped 
into an airtight autoclave, or oven, for 
ten hours to cure. This step precipi- 
tates a second chemical reaction that 
gives the porous material its strength, 
rigidity, and durability. 

The benefits of ACC, used in Great 
Britain and Germany for about 50 
years, are well documented: It’s 25 
percent lighter than traditional con- 
crete, it’s easily worked with carpen- 
ters tools, and with insulating R-val- 
ues of 1.25 per inch, ACC has twice 
the R-rating of traditional concrete. 

“There’s nothing dramatically new 
about ACC other than it being new 
to the United States,” says Bob 
Sauber, managing director of North 
American Cellular Concrete in Provi- 
dence, R.I. “But now with an increas- 
ing interest in recycling materials, 
the increasing cost of wood, and the 
increasing cost of skilled labor, this 
material has a good chance in the 
market.” With a cost approximately 
the same as concrete, Sauber says 


ACC’s first application could be resi- -~ 7 


dential foundations. 


Laminate lumber alternatives are sti 


costly, but if the price of conventional 


lumber continues to rise, | 
become the building materi 
choice in the near 


POWER TOOLS 


ioned its cordless saw to look 
more like its fullsize circular 
saws. Handy rip fences can be 
purchased as accessories. 

The slim, battery-in-handle 


BUILDING TECHNOLOGY 
TIMBER ALTERNATIVES 


estrictions on timber harvesting 
Ri: federal lands are hitting 

lumber buyers where it hurts 
most—the pocketbook. Concerns for 
endangered species and purported 
misuses of federal lands have made 
many areas off-limits, causing lumber 
prices to nearly double in just five 
months. 

The shrinking supply of harvestable 
trees has also created a brisk market 
for engineered beams, made by shav- 
ing small-diameter trees into thin 
strands and then reassembling them 
with structural adhesives. The prob- 
lem with these products is that they 
rely on dwindling species such as Dou- 


configuration of 


The Skilsaw mini carries the 
blade on the left, making it 
very easy to keep on the cut 
line, while the Mikita blade is 
on the right. Mikita’s cordless 


Mikita’s 9.3- 
Love Ar volt cordless 
First Cur saw sports a 
| thin kerf (about 
(im is the word that 0.022 inch), 
E comes to mind when look- 50-footh blade 
ing at the new generation that makes 
of cordless carpentry saws. But quick work of a 
atter trying two different variety of mate- 
brands, it is love at first cut. rials up to °/s 
The 4'/rpound, 3°/sinch inch thick. Ag- 
blade Skilsaw hums along at  gregate linear ` 
only 1,000 rpm. Still, it makes cutting footage _ 
very precise, vibrationfree cuts for the Mikita Both Skilsaw and Mikita aiii saws reach 
in wood and laminate that are saw is about full strength with one hour of recharging. 
no more than *⁄s inch thick. 22 feet, with 
Skil chose to boost power to the higher-voltage Skilsaw reg- saw carries a suggested retail 
12 volts this year, and refash-  istering about 28 feet. price of $265, including bat- 


tery and charger. The cordless 
Skilsaw costs about $238 with 
battery and charger, and 
comes with a plastic storage 
box.—Phil McCafferty 


glas fir. A new technology developed 
by TrusJoist-Macmillan in Boise, Ida- 
ho, could take some pressure off those 
species. 

The company’s new laminated 
strand lumber, or LSL, is made from 
large chips of the fast-growing and 
plentiful aspen tree. Aspen is too weak 
for structural use, but LSL technology 
overcomes this defect by softening or 
plasticizing the chips with steam, then 
compressing them to twice their natu- 
ral density. Because plasticizing does 
not damage the wood, the resultant 
beams are twice as strong as equally 
sized pieces of aspen. And though LSL 
is far weaker than other engineered 
beams, it’s about equal in strength and 
price to conventional framing lumber. 
—Chariles Wardell with Mariette 
DiChristina 
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DALE GLASCOW 


COMPUTERS _ 
SOFTWARE 


CHIPS REACH 
THe Aromic LEVEL 


he never-ending quest to create 

smaller integrated circuits has 

reached a new level: the individu- 
al atom. Scientists at AT&T's Bell 
Laboratories and Harvard University 
have discovered a way to gently posi- 
tion individual atoms using light 
beams, raising the prospect of creat- 
ing incredibly tiny chips. 

The new technique uses momentum 
generated by photons, or particles of 
light, to move atoms as they are de- 
posited onto the surface of a semicon- 
ductor material, such as silicon. A 
large number of photons, known as a 
standing wave, can act like a lens to 
focus atoms and help place them pre- 
cisely. This process is likely to lead to 
a new type of lithography—the print- 
ing process used to layer electrical 


components and the circuits connect- Scien- 
ing them onto chips—that uses finer tists at 
lines than previously thought practi- AT&T and 


cal. In the past several decades, line Harvard used 


: 
; 


also be used 

to position 
chromium 
atoms. Sema- 


widths have gone from 25 microns 
(millionths of a meter) to one-half of a 
micron, or four times thinner than a 
human hair. Eventually, the position- 
ing of individual atoms could lead to 
lines that are thinner than one-tenth 
of a micron, permitting more circuits 
to fit on smaller chips. 


sodium atoms, 

but there’s evi- 
dence the technique 
could work with any ele- 
ment. In a separate research ef- 

fort, scientists at the National Insti- 
tute of Standards and Technology 
recently demonstrated that light can 


tech, a research 
group sponsored by 
many of the largest U.S. 
semiconductor makers, is 
also experimenting with new 
lithography techniques, including a 
system called X-ray projection that 
uses reflected light. 
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etting children play with 

PCs that their parents use 

for work can be confusing 
to the kids—aond upsetting 
to the adults who may return 
to find their files rearranged 
or accidently erased. But new interface software designed for kids is 
making life a little easier for users both big and small. 


EZplay provides children with a pictorial 
menu fo run programs. 


KidDesk ($40) from Edmark Corp. of Redmond, Wash., replaces the 
usual DOS, Windows, or Macintosh interface with a colortul “desktop” 
screen that gives children access to features such as a message machine 
and talking clock, while limiting access to the programs used by their 
parents or teachers. In addition, the desktop can be personalized to 
display the child’s name and picture, though the latter requires a 
scanner. 

EZplay ($40) from JumpStart Software of San Jose, Calif., offers an 
even simpler approach with its pictorial menu system for DOS. EZplay en- 
ables kids to select and run their favorite programs, but parents con restrict 
access fo their programs with passwords. 

Though not designed especially for children, Apple Computer sells a pro- 
gram called At Ease ($59) that offers similar features for Mac systems. At 
Ease lets you create large “buttons” for starting programs and lets you re- 
strict access to certain software and information. 
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GRAPHICS 
IMAGES On DEMAND 


picture may be worth a thou- 
sand words, but it takes just a 
few words to create a picture 
with an innovative image database 
program being developed by Mat- 
sushita engineers in Japan. 

Rather than simply calling up pic- 
tures using their file names or re- 
trieving them through key-word 
searches, the Matsushita system ana- 
lyzes the content of plain-English (or 
in this case, Japanese) sentences and 
brings appropriate images to the 
computer screen. In one demonstra- 
tion using the sentence, “We took a 
sight-seeing flight over Manhattan 
and saw the Statue of Liberty,” the 
program first determined which 
words applied to images and further 
analyzed the sentence to decide 
which images should be in the fore- 
ground or background. The program 
then retrieved a photo of the New 
York skyline featuring the Statue of 
Liberty and placed an oversized air- 
plane in the middle of the picture. 

The first commericial product 
based on the technology may be two 
or three years away. Eventually, Mat- 
sushita engineers say they expect im- 
age-matching features to be woven 
into a variety of word processing, 
desktop publishing, and multimedia 
applications.—Dennis Normile 
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PROGRAMMING 
Weirp-Ware WANTED 


f you've got programming skills and a vivid 
‘imagination, the folks who stage the San 
Diego Computer Fair are looking for you. 

The annual fair, to be held Sept. 10 to 12, is 


tries are due by July 30 and must be on 3.5- 
inch disks in either DOS or Macintosh format. 
Cash, T-shirt, and book prizes are awarded to 


DIAGNOSTICS 


How Upser CHIPS 
SPELL REEF: 
NUCLEAR NMUuCROPROBE 


fatch your computer carefully 
Wi: year: There’s a good 
f chance it will suffer a “single 
event upset,” or SEU, within the next 
12 months, say physicists at Sandia 
National Laboratories in Albuquerque, 
N.M. Fortunately, they're working on a 
solution for these high-tech hiccups. 
The sources of the trouble are ener- 
getic ions from contaminants that are 
inevitably contained in an integrated 
circuit’s ceramic capsule. The collect- 
ed electrical charge of these ions can 
collide with one of the microscopic fea- 
tures on the chip, with random and 
undesirable results. A single pixel on 
your screen might switch colors for a 
second, for example, or one character 
in a document you're writing might 
change. The ion-effect 
is not a big problem 
with PCs. But it is po- 
tentially a problem 
with highly sensitive 
computers that are 
sent into outer space, 
where there is more 
radiation and where 
SEU problems have 
been documented. 
Researchers at San- 
dia have developed a 
device called a nuclear 
microprobe that can 
take micron-resolu- 
tion pictures of a 
chip’s features and 
discover which parts 
are damaged by SEUs 
and which shrug them 
off. Armed with this 
knowledge, chip mak- 
ers may be able to de- 
sign new integrated 
circuits that are more 
resistant to SEU fail- 
ures or learn how to 
work around them. 


—Jonathan D. Beard 


sponsoring a Weird Software competition. En- 


winners, and all entrants receive a “certifi- 
cate of weirdness.” One hint: Among last 
year’s winners were a screen-saver utility pro- 
gram that displayed bungee-jumping cows 
and a program that was designed to detect 
the presence of aliens. Submissions should 
be sent to 1993 Weird Software Contest, 
3655 Ruffin Rd., Suite 100, San Diego, 
Calif. 92123. Include your name, address, 
and telephone number, as well as a brief de- 
scription and the price of your less-than-nor- 
mal creation. 


MARTY BRAUN 


MEMORY 


ORGANIC COMPUTING 


-= Memory chips inside computers? 
A discovery by Robert Birge, a 
Syracuse University researcher inves- 
tigating molecular electronics, raises. 
just such a possibility. 

Birge recently used a nanometer- 
size protein called bacteriorhodopsin, 
derived from a saltwater bacteria, to 
successfully simulate computer mem- 
ory. The protein responds to changes 
in light and can obstruct or conduct 
currents. Crossed laser beams aimed 
at a three-dimensional matrix of the 
protein molecules stimulate electrical 
pulses similar to the on-off state of 
computer bits. Organic molecules are 
not only plentiful and inexpensive, 
they may also be as much as five 
times faster than electronic memory. 
—Patricia Barnes-Svarney 


Cr: bacteria someday replace the 


SOFTWARE 


SUMMER Camp 
Comes HOME 


to your kids. Apple Computer is 

teaming up with the American 
Library Association to offer parents 
and children a free Performa Summer 
Home Camp Kit, a collection of 31 
“summer boredom busters” that can 
be done on a computer. (Performa is 
the name of Apple’s new series of inex- 
pensive Macintosh models, but any 
type of computer will do.) A summer 
reading list and suggestions for local 
outings are also included. The kit can 
be obtained by writing to Performa 
Summer Home Camp Kit, 55 Union 
St., San Francisco, Calif. 94111. 


N ow summer camp can come home 
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ADVERTISEMENT 
SHARP WIZARDRY 


Taking Your Show 
On The Road 


In business today, computers are 
indispensable for managing the flow of 
information, But even with the availability of 
computers, until now pen and paper 
remained the fastest, most convenient way 
to capture our ideas and inspirations from 
moment to moment. 

Put pens and computers together in a 
portable, pocketable form and you would 
have the world's most efficient business 
tool—that was the thinking behind Sharp 
Electronics Corporation's Wizard OZ-9600. 
But just how efficient is it? And how can it 
make you more productive? Like this: 


W You're meeting with a business contact 
to develop an idea. You take out your 
OZ-9600 and touch the screen's 
Scrapbook icon. Using the stylus or the 
back of a pen, you write a few notes, 
then hand your contact the Wizard and 
he draws in the details—tight on the 
screen. You store all of this information, 
including the sketch, in the unit's 
memory. 


@ With an optional modem, you connect 
the 07-9600 to a phone and instantly E- 
mail the information to another source 
for a second opinion. Then you touch 
the screen to open Notebook, and type 
a formal business letter describing your 
idea. Using another accessory, an infra- 
red receiver attached to a standard 
computer printer, the Wizard wirelessly 
transmits your proposal directly to print. 


m You quickly move the business letter to 
a folder in the 0Z-9600—one that looks 
just like the folders in your office file 
cabinet. Then you type in a To Do entry 
so the 02-9600 will remind you to 
complete your project. You also transfer 
a copy of the file directly to your office 
computer for safekeeping. 


@ You close your Wizard OZ-9600 and slip 
it into your jacket pocket or purse. Then 
you invite your contact to join you for 
lunch—to celebrate the success of your 
new venture. 


Wireless jnlp. veal technology lets the 
Wizard OZ-9600 transmit to computers 
and printers without clumsy cables. 


SHARP 


COMPUTERS ÉI SOFTWARE 


SMART CARDS 


MEDICAL RECORDS 
in Your WALLET 


magine a device no bigger than a 

credit card that contains all of your 

medical records and health insur- 
ance information. Now imagine the 
benefits: an emergency-room doctor 
knowing what drugs you are allergic 
to even though you’re unconscious, for 
example. 

Such devices could start popping up 
in U.S. hospitals within a few months, 
if a new software system designed by 
AT&T catches on. Using the compa- 
nys Smart Card, the program stores 
up to four million characters worth of 
insurance data and critical medical 
facts, such as heart conditions or drug 
prescriptions. Moreover, the system 
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E-MAIL 
GETS 


 raditionally, electronic nal l pe 
has meant sending and 
receiving messages be- — 
tween computers. If still does, 
but so-called smart e-mail soft- 
ware is broadening the medi- 
ums role to include tasks such : 
as screening your messages, : 
scheduling meetings, and filing : 
expense reports. 
On a personal level, these 
more sophisticated e-mail pro- 
grams enable you to set up 
rules to sort and prioritize your: 
messages according to their — : 
sender, subject, or other 
criteria. E-mail from your boss 


ic m can send da- 
Aa ta electron- 

Sm SE icall y to 
a a insurers, 
eliminating 


tedious 
forms. The card would also provide for 
some control over who reads what: 
Hospital administrators, for instance, 
might only be allowed to look up in- 
surance data, while doctors could 
read actual patient histories. 

AT&T isn’t without competition. A 
similar-size optical card from Canon 
will be used for new medical-record- 
keeping systems in several European 
countries, and a California trial using 
the Canon card is set to begin later 
this year. Proponents claim medical 
cards could save hundreds of lives— 
and billions of dollars—each year. 
—Robert Langreth 
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might be deposited in a high- 
priority folder for immediate 
reading, for example, while 
messages from others might 


| and Lotus’s other email il pro- 
: gram, cc:Mail, are also adding 


: such features, as are programs 
: from Microsoft and Oracle. 


be stored in folders for later pe- : 


rusal. You can even set up a fik: 


ter to weed out electronic junk 
mail, such as solicitations. 
BeyondMail, from Beyond 
Inc. of Cambridge, Mass., and 
Personal Information Agent, 
from J&T Associates of Saline, 


E 


Mich., are two of the programs : 


that specialize in these sorting 
features. Both work with Lo- 


tus’s Notes software, a “group- : 


ware” product that combines 
e-mail and database capabili- 
ties for PC users linked by a 

network system. Notes itself 


On a group level; programs: fore being passed on to =p a 
such as Microsoft's Schedule+ ~ : accounting department. eg 
-and On Technology's Schedule- : Coming soon is a new or f 
: Maker now enable you to plan : ation of “maikenabled”: = 
: meetings, check the calendars. : spreadsheets, word processors, i 
: of coworkers, and reserve con- : and other programs that w Ji 
: ference rooms via email. So- € let you send messages and | 
: called workflow software, such. ; files without using special - 
as Reach Software's Workman. £ e-mail software at all. Builtin K 
: and Action’s Workflow Man- — : communications features will 
: agement System, replace : enable you to send budget fig- E 
: reams of paper with electronic; ures to o colleague; forim 
: forms and automatic message : stance, by making a simple- 
: forwarding. By establishing cer- $ menu choice within m 
: tain rules in the software you $ spreadsheet program.: 
: could ensure, for example, that | —Suzanne Kanira 
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Now You Can GeT 81/2 x11 TE 
Worb PROCESSING = 
Out OF A4 x7 Wizaro. 


INTRODUCING THE TOUCH-SCREEN Wizarb 9600, 


With Buitt-In WORD PROCESSING. 
With just one touch, the extraordinary Wizard” 02-9600 electronic 


organizer from Sharp can change the way you manage your life. It replaces your 
nnotebook computer, diary, address book, clock, notepad and other clutter. 
AAnd gives you the power to write and print letters, connect to E-mail, send faxes, 
bdraw sketches, do spreadsheets, exchange information and much, much more. 
TTRUE WorD PROCESSING, Type comfortably on a large keyboard. Select page 
layouts, multiple fonts, bold-face, underline and italicize. Then print directly to 
sany standard PC printer with a wireless interface. 
AREVOLUTIONARY TOUCH-SCREEN. Simply point, draw or move data 
saround with just a touch of a pen or finger on the 9600's large LCD 
touch-screen. 
AAMAZING FILER. Just like a file folder. Collect information into a 
folder with a keyword and label it for easy retrieval or transfer. 
JUNIQUE SCRAPBOOK. Conveniently jot down numbers, sketch, write 
oor doodle directly onto the screen and then store for later use. 
INGENIOUS INFRARED. Lets you instantly send and receive information 
irom other 9600s, Macs?’ PCs or standard PC printers — without wires. 
WMPRESSIVE EXPANDABILITY. Over 30 optional software cards 
vincluding business, telecommunications, reference, entertainment : 
gapplications, You can add memory, safely back-up data, even do a se 
JLotus 123° file compatible spreadsheet. | 

But we've only touched on the power, portability and simplicity 
oof this remarkable organizer. 

For full details, call for your free brochure now: 
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Breqistered trademark of Lotus Development Corporation. All screens are simulated 


COMPUTERS (XZ SOFTWARE 


FONTS 
TrueType Comes TRUE 


hree years after Apple and Mi- 

crosoft joined forces to promote 

the idea of using the same font 
technology in both Macintosh and 
Windows-based computers, the format 
they agreed on—TrueType—finally 
seems to be fulfilling its promise. 
Dozens of inexpensive TrueType 
packages for both kinds : 
of computers have 


include TrueType capabilities and a 
few TrueType typefaces. More recent- 
ly, Microsoft has released a pair of 
TrueType Font Packs for Windows 
and a matching collection for the Mac- 
intosh called the TrueType Master 
Set, making it easier for Windows and 
Mac users to swap documents. Apple 
sells a TrueType Font Pack of its own, 
as do many third-party 
companies. 
Not all of the True- 
Type collections contain 
business-letter fonts. 
\ One company, Bit- 


appeared in stream Inc. of Cam- 
the past . bridge, Mass., re- 
few months, cently introduced a 
making the series of just-for- 
font a true fun fonts that 
standard. feature cartoon 

TrueType is a characters from 


software system 
that automatical- 


the “Jetsons,” 
the “Flint- 


ly generates match- stones,” and 
ing screen and \ i “Looney 
printer fonts of any . Tunes.” 
size as you need Two addi- 
them, regardless of tional font pack- 


the program or printer. 
Microsofts Windows 3.1 
and Apple’s System 7.1 
operating systems each 


ages feature “Star 
Trek” effects from both the 
original and “Next Generation” tele- 


vision series. 


BULLETIN BOARDS 


THe Ecrectic, ELECTRIC Circus 


Indiana, Pa., has amassed a national database of them——more than 6,000 in all. Using a PC 
and modem, you can dial up the AmeriBoard BBS (412-349-6862) to get a copy of the list. 
(Every BBS uses the modem settings 8,N,1.) Below is a sampling of what you'll find.—S. K. 


T here’s an electronic bulletin board system (BBS) for almost every taste, and AmeriBoard of 


BBS NAME TOPIC NUMBER MAX. BPS 
Eorl Weaver Baseball happenings 415-864-4248 2,400 
Baseball League 

Lefthanders World Southpaw tips, humor 415-726-7932 2,400 
Public Seismic Network Earthquakes, volcanoes, 408-226-0675 2,400 
GreenThumb Gardening ideas 
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PRINTING 


Heo Computer? I THINK 
im Our OF TONER 


omputer printing has long been a 
one-way street. The PC sends data 
to the printer, and the printer 
puts it on paper. But some new print- 
ers are talking back, thanks to bidirec- 
tional parallel ports that let them 
communicate with their masters—let- 
ting you know they're out of paper or 
toner, or that a page has jammed. 
Newer laser printers from Compaq, 
Lexmark, and Hewlett-Packard al- 
ready sport “bi-di” ports, and many 
forthcoming laser, ink-jet, and dot-ma- 
trix printers are expected to have 
them too. If you own one of Hewlett- 
Packard's older LaserJet II or III mod- 
els and use the Windows operating 
system, you have another option: Mi- 
crosoft’s Windows Printing System 
uses software that endows these print- 
ers with bidirectional capabilities. 


ON-LINE SERVICES 
Taik RADIO Goes DIGITAL 


Mi: over, Larry King and 
Howard Stern. The latest talk 
Mradio sensation isn’t even on 
the radio—it’s on the Internet comput- 
er network—and you'll need a modem 
to tune in. 

A project called Internet Talk Radio 
recently began “airing” its first on-line 
show, a weekly half-hour, high-tech in- 
terview program called “Geek of the 
Week.” The program is distributed in 
digital format over the Internet system. 
Internet is an electronic network used 
mainly by universities, government 
agencies, and technology companies, 
but it can also be accessed through 
mainstream services such as Com- 
puServe and America Online. To hear 
the show, you must use your modem to 
retrieve a large computer file and have 
a PC or Macintosh equipped with a 
soundboard and speakers (or head- 
phones) to play back the digital “tape.” 
Once it’s stored on your hard disk, 
which requires 15 megabytes of free 
space, you can fast-forward and rewind 
the show, similar to an audio tape. 

Future shows will include book re- 
views and short features on technolo- 
gy subjects. While the content of Inter- 
net Talk Radio may have limited 
appeal, its developers see the potential 
for mass-market news and entertain- 
ment over computer networks. Even- 
tually, movies and TV shows might 
also be distributed.—-Jon Pepper W 


Buio Your Own Computer 

Ask anyone in the field. They'll say 
the best way to learn to service today’s 
computers is to actually build a state-of- 
the-art computer from the keyboard up. 
And with NRI, you train with and keep 
the powerful 486sx, 1 meg RAM, 32-bit 
CPU computer system — the most 
powerful computer available in any 
home study course. 

You start by performing hands-on 
electronics experiments with your NRI 
Discovery Lab and digital multimeter. 
You then learn to build and test the 
powerful 486sx/25 MHz computer and 
install the 1.2 meg, 5-1/4" floppy disk 
drive, learning disk drive operation and 
adjustment. Later, you dramatically 
improve your computer's data storage 
capacity by installing a powerful 80 meg 
IDE hard drive. You even learn to diag- 
nose and service virtually any computer 
problem with the extraordinary R.A.C.E.R. 
plug-in diagnostic card and QuickTech 


diagnostic software included in your course. 


What’s more, working with today’s 


most popular integrated software package, 


Microsoft Works, you learn to use its 
word processing, spreadsheet, database, 


and communications utilities for your own 


personal and professional applications. 


Train Ar Your Own Pace 


With NRI, you go from 
lesson to lesson at your own 
pace. No classroom pres- 
sures, no night school, no 
need to quit your present job 
until you’re ready to make 
your move. As you're guided 
step-by-step through the 
assembly of a powerful 
486sx-based computer system — 


Take Charge of Your Own Future. . . 


Train with NRI for a high-paying career 
servicing computers; 


the centerpiece of your coursework — 
you get the hands-on experience you need 
to work with, troubleshoot, and service 
any IBM PC/AT-compatible computer, 
plus the confidence to tackle any service 
job that you take on. 
Learn From Your Own 
PeRsonaL INSTRUCTOR 

Prepare for today’s computer service 
opportunities in the privacy and conve- 
nience of your own home — with the 
support of your personal instructor and 
NRI’s team of technical professionals 
behind you every step of the way. NRI’s 
experts are on hand to guide you from the 
simplest to the most complex lessons, 
and they're available to assist you with 
technical support long after you've 
graduated. 


Start Your Own Business 


The Department of Labor forecasts 
over 220,000 jobs for computer service 
technicians by the year 2005 — a 38% 


increase over today’s level. With the right 
training and skills, you can cash in on this 
wide-open opportunity and become a 
high-paid computer service technician — 
even start a computer service business of 
your own. You'll be well prepared for any 
job that comes your way — continuously 
drawing on the real-world experience of 
your NRI training. 


Get Your Own Gory Or NRI’s 
Free Garacoc! 

Take the first step toward your future! 
Send today for NRI’s free full-color 
catalog which describes every aspect of 
NRI's innovative training in microcom- 
puter servicing and other growing high- 
tech fields. If the coupon is missing, write 
to NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


IBM is a registered trademark of International 
Business Machines Corp. R.A.C.E.R. and QuickTech 
are registered trademarks of Ultra-X, Inc. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 
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McGraw-Hill Continuing Education Center 


@ Check one FREE catalog only 
O Microcomputer Servicing 
QO) TV/Video/Audio Servicing 
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Q Industrial Electronics & Robotics O PC Applications Specialist O Programming in C++ 


Accredited Member, National Home Study Council 
De m m a a a a a a a a SS LL LLL o a 


O Computer Programming i 


with Windows 


| 
j 
{please print) z Age i 
) a i 
J 


State = Tip 


101- -0793 J 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


COMMUNICATIONS 


Listen To THE 
FRIENDLY SKIES 


f you've traveled on a jetliner, you 

know the problem: You make do 

iwith the least offensive channel of 
canned music. Now, USA Today's Sky 
Radio provides live programming on 
some flights. A second system, Flight- 
Line-On-The-Air, could be available by 
summer’s end. 

Digitized, compressed radio signals 
created at Sky Radio in Arlington, Va., 
are sent to a geostationary satellite. 
On the top of the plane, a specially de- 
signed antenna uses flight information 
to stay directed at the satellite while in 
the air. A receiver relays the signal to 
the plane’s existing audio system. 

The service, with three channels for 
news, sports, and opinion programs, is 
available within the continental Unit- 
ed States on more than 200 United, 
Delta, and Northwest aircraft. Passen- 
gers may be charged a few dollars to 
use the headphones. 

FlightLine-On-The-Air, the second 
system, is being developed by In-Flight 
Phone Corp. of Oakbrook Terrace, Ill. 
Using equipment developed by Harris 


R&D 


Vipeopisc RECORDER 
Gets Green LIGHT 


Gia has developed a new digital 
videodisc recorder (D-VDR) that records 
and plays up to 110 minutes of video on 
a disc less than half the diameter of today’s 
recorc-album-size laserdisc platters. 

The key to D-VDR technology is a high-pow- 
er laser diode, a semiconductor device that 
generates laser light, and an optical module, 
according to Samsung Advanced Institute of 
Technology (SAIT), the research and develop- 
ment arm of the South Korea-based Samsung 
Group. SAIT uses a green light laser. Its beam- 
spot size has a 532-nanometer wavelength 
—the green spectrum of light—that consoli- 
dates the space used, thereby producing a 
sevenfold increase in the memory capacity of 
a 5.25-inch magneto-optical disc. By compari- 


Some feature live 


. such as 
provides CBS Radio Netw g 


baseball coverage 


Corp., ABC Radio studios will also dig- 
itize, compress, and transmit radio sig- 
nals uplinked to satellites. The satel- 
lites will relay the signals to 90 U.S. 
and Canadian ground stations. These 
stations will then rebroadcast the data 
streams continuously on a UHF fre- 
quency. Under the plane, a four-inch- 
long antenna will pick up the signal. 
For smooth reception, one receiver will 
accept the signal while a second 
searches for the next transmitter. 
Using a headset and liquid-crystal 
display on each seat back, passengers 
will select from 12 channels for talk ra- 
dio, news, sports, or music. The audio 
will be free, with charges for some 
sports events.—Mariette DiChristina 


son, today’s laser-disc players hold only 60 
minutes of analog video on a 12-inch disc and 
do not record. 

The other three technologies that make the 
D-VDR possible are Samsung’s own datacom- 
pression technique, mark edge recording, and 
a constant linear velocity (CLV) spinning 
method. Mark edge recording allows for high- 
density recording by counting from the edge, 
rather than the center, of the marked recording 
elements, which are, in this case, laser beams. 

The CLV disc spinning method maintains the 
constant linear velocity of the disc, unlike the 
constant angular velocity method, which 
would reduce the running time of D-VDR to 70 
minutes. 

SAIT researchers who took part in the $25 
million project say the new D-VDR, which 
should be available by 1995, is a huge im- 
provement on existing alternatives. SAIT has 
applied for patents in the United States, Japan, 
and South Korea. —Wordservice International 
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sRadio, from USA Today’s Sky Radio, which 
er scores are updated every 15 minutes. 


TELEVISION 
Spur PERSONALITY 


N o more arguing over whether to 
watch the ballet or ball game. 
The CinemaScreen 16:9 wide- 
screen television offers a Split Screen 
feature so you can divvy up screen real 
estate equally for both pictures—and 
hear two simultaneous channels of 
sound—on the same TV. The audio 
portion of one show is heard from the 
television’s speakers, while the audio 
of the other program comes through 
optional headphones. Call it picture- 
by-picture (PBP). 

Split Screen works with built-in 
twin tuners that also enable picture- 
in-picture (PIP) and picture-outside- 
picture (POP) [“Electronics News- 
front,” June]. Another feature called 


Two shows can be seen—and heard—with the 
Split Screen feature. 


Channel Guide scans all available pro- 
grams and displays snapshots of nine 
channels at a time. 

The CinemaScreen TVs, available 
under the RCA and ProScan name, 
cost approximately $5,000. Of course, 
buying two conventional sets for his 
and her viewing is a whole lot cheaper. 
But then, that wouldn't be sharing. 
—Marcelle M. Soviero 


A Brea kt h ro U g h The Escort 9000 Series is the next generation 


of cordless phones. The first consumer phones to 


use Digital Spread Spectrum technology (patent 


n Co rd lass P ho me pending), they set a new standard for range, clarity 


and security. 


RANGE - the farthest 

With up to four times the range of ordi- 
) nary cordless phones, Escort’s 9000 Series 
= gives you unprecedented freedom and 
mobility. Just pick up the handset and go — room 
to room, around the yard — even around the block. 


CLARITY — the clearest 

By utilizing the most advanced digital technol- 

ogy (similar to that used in making CDs), Escorts = 
9000 Series provides incredibly sharp sound quality. 

No static. No echo. Just clear, crisp conversations. 


SECURITY — the safest 

Escort's 9000 Series cordless phones 
C = keep private conversations private. No 
unauthorized listening. No third party interference. 
Just absolute privacy. And only Digital Spread Spec- 
trum technology provides this level of security. 


Digital Spread Spectrum (DSS) Technology 
DSS is used by the US Military to ensure abso- 
lute security in field communications. By rap- 

idly and randomly changing frequencies over 

a wide (26 MHz) bandwidth, total security is 
assured. And digital technology embeds 
microprocessors to eliminate unwanted line 
noise for crystal clear sound. 


Our Exclusive “Best Phone Ever” Guarantee 
Simply put, if the Escort 9000 Series cordless phone 
isn't the best cordless phone you've ever used, 
return it within 30 days for a refund. Period. 


The Escort 9000 Series: The future of cordless 
phones. Order yours today. 


The Escort 9000 Series phones operate with the ease and conve- 

nience of corded phones. With Automatic Answer, you can take ' 

HEEE AUEN E N A E A Call toll-free: 
calls by just picking up the handset from the base (there are no 


buttons to push). They operate in three positions: lay-down (like a 1-800 = 433 -3487 


standard phone), stand-up (pictured lett) oron the wall. In addi- 


tion, the Escort 9000 Series phones are loaded with features: Es cort 9000 $399 


Miaital Spread Spectrum (OSS) Technology = 900 MH? frequencies « Teer . i 

Lith HEUL OO LOG | Lao ELI Ia SL NTE TEL MAES Í F 

See E A See ic aa n i Hs ig plus shipping & handling. OH res. add 6% sales tax, 
100 channels * Memory * handset speaker volume control * Handset 

ringer control « Last number redial = Automatic Answer + 100,000 ESCORT 


lhe Es ss ga 5 ne s i pa l see it ity cod a t Qut-or-r ange a ert =} . pa (tery indica for : > Department 1 01 673 
Escort 9000 in White Handset locator and 2-way page * Compact base measures only 7 i 
and Escort 9010 in Dark Gray. 7.125" x 5.875" x 1.75" 5200 Fields Ertel Road 
Cincinnati, Ohio 45249 
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maker of radar detector products. All ESCORT products are designed and manufactured in the USA. ® 


=- The Innovative Edge" 


ELECTRONICS 


ROBOTICS 


THE CAMERA THAT 
Foutows You 


is to look straight at the camera. 

Now there is a television camera 
that looks straight at 
the performer, auto- 
matically tracking 
him without the 
need for a hu- 
man operator. 

Developed 

at NHK, Ja- 
pan’s public 
broadcaster, 
the system is 
composed of a 
TV camera, a 
workstation 
containing special 
graphics boards, 
and servomotors. The 
workstation is “taught” which 
image to follow by placing the subject in 
position before the camera and execut- 


T: first rule TV performers learn 


over to an external cellular network. 

I tried the system at New England 
Deaconess Hospital in Boston. A call 
from New York to nurse manager 
Chris Boylen’s office rang on both her 
desk and pocket phones. The connec- 
tion on the lightweight portable set 
was clean and didn't fade as I walked 
around. 

When I went outside, a signal on the 
LED screen indicated the handoff 
to an external cellular network. 

Other than that change, receiv- 
ing and making calls was the 
same as it was inside. Out- 
\ side, the handset operated 
\ on its own cellular number. 
And with call forwarding 
from your desk phone, you 
don’t need to give out a se- 
ries of phone numbers. 

The drawback is price. 
Each phone costs between 
$1,800 and $2,500, depending 
on the size of the building; the 

network software starts at $15,000. 
A flat rate of $10 to $40 per month 
covers an unlimited number of calls 
made on the internal cellular net- 


ing a learning routine. Thereafter, the # o work; those made using an external 


workstation continuously analyzes the 


video signals and through the servomo- 4 


tors, controls the tilt, pan, and zoom of 
the camera to maintain the position 
and size of the image. 

NHK says that the system can be 
trained to follow any image, but the 
program presently uses the shape and 
color of a face. These elements are 
more constant than, say, a performer’s 
wardrobe. 

The system is expected to be used as 
a second camera for news programs 
and talk shows where there is limited 
movement. The types of programs will 
expand as the system’s smoothness 
and speed improve.—Dennis Normile 


CELLULAR PHONES 


THREE Ways 
To Keer In TOUCH 


less phone, and a cellular phone 

into a single, sleek, eight-ounce 
package and you have the new Free- 
domLink phone system from South- 
western Bell and Panasonic. The sys- 
tem lets you take calls while roaming 
the office halls or while heading across 
town, without switching phones. 

The secret? Inside your office, a 
book-size cellular base station beams 
signals between the portable phone 
and the regular telephone network. If 
you decide to leave the building, the 
telephone then automatically switches 
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§ hrink a desktop telephone, a cord- 


cellular system are billed at regular 
rates.—P. J. Skerrett 


passersby and can respond to their comments. 


With VActors showing up in stadiums and malls, don’t be 
surprised if the Philly Fanatic, San Diego Chicken, or some 
other character starts giving you grief —Daniel Grotta 


Fu-Mionon CD-I 


ne of the limitations of CD-I 
O rtas interactive) ma- 
chines is that they lack full-mo- 
tion video. Now, CD-I’s manufacturer, 
Philips Consumer Electronics Co., has 
broken that barrier with a $250 add-in 
cartridge that enables existing ma- 
chines to run full-screen television- 
quality video at 30 frames per second. 

With full-motion video, a biography | 
on CD-I could include full-screen news | 
clips, for instance, while one without 
full-motion would be more likely to 
contain only still photographs or video 
clips shown at a jerky 10 to 15 frames 
per second in a small window. 

The consumer CD-I players, models | 
220 and 910, retail for $599 and come | 
without displays because they plug 
into TV sets. The newest portable, the 
model 350 ($2,195), has a six-inch, ac- 
tive-matrix color LCD screen. It’s 
aimed at businesspeople who make 
presentations or training videos. CD-I | 
titles that use full-motion video should. 
show up on retail shelves this sum- 
mer.—Sandy Reed Pom 


HOME VIDEO 


“Yo, You Takin’ To ME?” 


video game character, calls out to you: “Hey Goomba! Yesa you in the dark glasses and green 
sweater with da biga popcorn bucket” Mario turns his head and looks directly at you. As he 
speaks, his cartoon mouth and cheeks move as if he were real. 

Live animation interacts with humans using a system called VActors (for Virtual Actors) developed 
by SimGraphics of Pasadena, Calif. VActors is a variation of virtual reality, created on a powerful Sili- 
con Graphics workstation (which provided special effects in Terminator Il and Jurassic Park). An out 
of-sight actor wears a Waldo, a plastic helmet with sensors that attach to the actor's cheeks, eyelids, 
and chin. The sensors pick up facial movements, which cause similar movements on the cartoon’s 
face. A joystick and foot pedal control body movements. 

The actor spies on people walking by via a hidden camera and micro- 
phone, so the cartoon character appears to be looking directly at 


Vie walking by a large TV screen at the mall or sports arena when Mario, Nintendo's famous 
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hot cup of coffee. During a typical day, State Farm agent Dick Dahms talks 


to a lot of people. It might be on the phone. Or over a cup of coffee at the 


Ole Depot. Its this personal attention that makes Dick such a good neighbor. 
And such a natural for a State Farm agent. So who better to handle their 
insurance than Dick? When they stop by his office, he sits down with them, 
goes over their coverage and helps make sure its up-to-date. Its called a 


Family Insurance Checkup. The advice is free — the decision ts theirs 


State Farm? Its about small towns. And good neighbors who | @& 
T C ' k ia a | INSURANCE li 
are there for you. Like a good neighbor, State Farm is there? \—__ 


State Farm Insurance Companies 
Home Offices: Bloomington, Illinois 


INSTANT 


THE ALL-SEASON GOODYEAR AQUATRED: 


not for driving. The all-season Goodyear 


=, Aquatred, with its unique deep-groove 
a 


Aquatred's | AquaChannel;" sweeps water away. 


deep-groove 


AquaChannel. This keeps more tire in contact with 


the road for outstanding wet-weather traction. 


TRE 
pro 


JUST ADD WATER. 


_ In the wet, in the dry and in the long run, Goodyear’s unique 
5i0)0)\0/0) compounding system gives Aquatred outstanding traction and 
a 60,000-mile limited treadlife warranty. Ask for details. 


be 
a SS pe 


This is “Aquatreding.” 
AQUATRED. ONLY FROM GOODYEAR. 


Discover Aquatred wet traction for your passenger 


Aquatred'’s wet-traction design is so car or minivan. For your nearest Goodyear retailer 
successful that it can now be found in 


our newest Formula One racing rain tire. call 1-800-GOODYEAR. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


| Wye SESS 
| | } : ii ; A j 4. l- li J h : : a neg 3 24 
| d k | a | : h 3 j ĝ A 3 $ ; 
| | 3 ps Y ei” B: 
| Experience Goodyear traction for your high-performance, passenger and multi-purpose vehicles. 
: Remember, traction varies with road conditions, speed and vehicles. 
® En ATE ® 

EAGLE GS-C. | AQUATRED. WRANGLER GS-A. 
| Dual tread zone for Deep-groove design “Triple Traction” 
| high-performance for outstanding tread for all-surface 
| traction. wet traction. traction. 


f personal computers were like plumbing, then buying 

B a PC with a more powerful microprocessor would be 

akin to purchasing a home with a bigger, faster water 

| pump—except your pipes would likely burst from the 

astounding rise in pressure. The information pumps 

inside the latest PCs are two to three times faster than 

today’s standard bearers, including the Intel 486 chips 

installed in IBM-compatible systems and the Motorola 
68040 chips inside Apple’s Macintosh models. 

With a larger water pump, the advantages are simple: 
You can wash more clothes, take more hot showers, and 
sprinkle more lawn. With a faster microprocessor (or cen- 
tral processing unit), the benefits come in more sophisti- 
cated forms: rapid record sorting, awesome number 
crunching, zippier chart drawing, and the power to sup- 
port new ideas for “smarter” software. These new chips go 
by names like Pentium, Alpha, and PowerPC, and they’re 
out to change the way we use PCs. 

Smaller than a postage stamp, a microprocessor is the 
central place through which a personal computer controls 
the ebb and flow of data. There are between 40 million and 
60 million computer users in the United States, and many 
are beginning to wonder whether it’s time for a new CPU. 
The lure of sleek, graphics-based programs running under 
software “environments” such as Microsofts Windows and 
IBM’s OS/2 has first-timers and computer veterans alike 
looking for the more powerful machines needed to run 
them. 

But the already prickly process of picking a PC is getting 
much more complicated. That’s because the defining piece 
of hardware under the PC’s hood, the microprocessor, is 
undergoing an unprecedented overhaul. And there is no 
shortage of high-tech mechanics who think they've got just 


the brain for your next PC. (Complicating the choice of 5 
CPUs is an abundance of new operating systems that are = 


due soon. More about them next month.) 


Intel’s recently released Pentium is leading the parade 4 
of new PC processors, but the champion chip maker isn’t = 
marching alone this time. No less likely a duo than Apple € 
and IBM has teamed up with Motorola, the chip supplier ž 
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New microprocessors 
such as the Intel 
Pentium (top) and 
MIPS R4400 chips 
will be the “brains” 
of a new class of more 
powerful personal 
computers. 


for Macintosh models, to offer an al- 
ternative to the Pentium dubbed the 
PowerPC processor. Digital Equip- 
ment Corp. (DEC), best known for its 
larger computers, is plotting its own 
push into the PC foundation business 
with its Alpha processors. MIPS Tech- 
nologies, a manufacturer of graphics 
workstations, has similarly ambitious 
plans. A number of other companies are pon- 
dering the plunge into PC processors too. 

Intel, meanwhile, has said it will deliver about 
35 new variants of its own 486 chips this year alone. 
And the latest in Motorola’s 68000 series for the Mac, the 
68060, is scheduled for a mid-1994 release. (There is no 
68050.) 

The wealth of microprocessor choices may make choosing 
a PC that much more difficult, but it also augurs some sig- 
nificant changes for the better—not the least of which is 
unparalleled performance for desktop computers. The Pen- 
tium, PowerPC, Alpha, and MIPS chips all break the 100 
mips barrier, meaning each is capable of executing more 
than 100 million instructions per second. Most 486 chips, 
by comparison, are not even half that proficient. The more 
mips, the merrier, since at the higher rating you're less 
likely to twiddle your thumbs while waiting for the com- 
puter to complete a task. 

The added horsepower will make chores such as budget 
building and accounting run much faster, and speed up 
graphical interfaces such as Windows and the Macintosh’s 
System 7. More important in the long run, these new chips 
will give computer builders and software publishers the kind 
of processing power they need to infuse PCs with a host of 
“multimedia” qualities, including photo-realistic images, 
full-motion video, and CD-quality audio. More electronic 
brainpower could also give PCs the “intelligence” to tackle 
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PENTIUM 


e Intel's new 32-bit chip is at the heart of a A 
new generation of PCs that run DOS, Windows, | 
05/2, and Unix programs. AST, Compaq, Dell, | 
IBM, and NEC are among the many computer 
makers who say they will offer Pentium-based | | 
| PGs this year. Prices range from $4,000 to | 
| $8,000. 


e Pentium is more than two times faster than 
| the best 486 chip, Intel's 486DX2-66, despite 
running at a similar clock speed (66MHz). 

_ Much of the credit for the performance boost 

goes to its superscalar design, which enables | 
| | the chip to compute two instructions at a time. 
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W THE NEW MICROPROCESSORS STACK UP 


POWERPC 601 


e Apple, IBM, and Motorola have teamed up 
to produce this 32-bit chip that will be used in 
future Apple Macintoshes and IBM PCs. Power- 
PC systems will run Mac or Unix programs, 
and possibly Windows software in the future. 
Prices will start at $2,000 to $3,000. 


e Initially, PowerPC comes in two speeds: 
50MHz and 66MHz. The latter version runs at 
about the same pace as Intel’s Pentium chip, 
and employs a similar superscalar feature. 
The PowerPC uses a more modern reduced-in- 
struction-set (RISC) design, however. 
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HOW DOES SOMETHING SO SMALL DO SO MUCH? 
At 16 millimeters (or about six-tenths of an inch) square, Intel’s 
Pentium chip is considered a little large by today’s PC standards. 
But Pentium is also one of the most complex and densely packed 
processors ever designed, with 3.1 million tiny transisitors etched 
onto its silicon wafer. The circuitry is organized into functional com- 
partments, as this photo shows. 
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ALPHA 21064 


° Digital Equipment Corp.'s 64-bit Alpha pro- 
cessor is already being used in larger comput- 
ers, and will soon make its way into PCs from 
Digital, Olivetti, and others. Alpha systems will 
run Windows or Unix programs, and are ex- 
pected to cost $3,000 to $5,000. 


© Alpha offers performance that is a cut above 
the first Pentium and PowerPC chips. Alpha us- 
es a RISC architecture and has fewer transis- 
tors than the other new chips, but it runs at 
higher clock speeds: 150 and 200MHz. It also 
has a superscalar feature. 
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tasks such as speech and handwriting recognition, as well as 
the capacity for more sophisticated communication tasks. 

The increased competition among chip makers should 
accelerate the onset of these innovations even beyond the 
normally feverish pace of change in the PC world. And, the 
price of progress should keep right on dropping. Costing as 
much as 25 percent of the average system price, the micro- 
processor is typically the most expensive part in a PC, and 
the intensifying rivalry among microprocessor suppliers 
has prompted a price war of sorts even before many of the 
chips are available. DEC recently slashed the wholesale 
price of its least expensive Alpha chip; which hasn’t yet ap- 
peared in PCs, from $1,350 to $850, for example. PowerPC 
chips will sell for less than $400 in volume. 


sense of decorum to the computing landscape too. Pen- 

tium chips, for instance, will be used not only in PCs 
but also in mid-size and huge mainframe computers, ex- 
tending the prospect of using the same software on all ma- 
chines. Even the gulf between PCs and Macs may someday 
be bridged. Both IBM and Apple plan to use PowerPC chips 
in upcoming desktops, as well as in “server” systems that 
manage networks of PCs. 

But for the foreseeable future, at least, you will be con- 
fronted with a more chaotic set of choices. And which mi- 
croprocessor sits inside your next PC matters a great deal. 
It will affect the price you pay, the performance you get 
and, most critically, the type of software you can run—now 
and for years to come. 

By most reckonings, PCs built around Intel’s Pentium 
chip are not likely to be the cheapest or the fastest of the 
new generation. They will, however, be the most versatile 
in terms of the range and number of programs they can 
run. Though Intel chose not to adopt the “586” tag (for 
trademark reasons), that’s essentially what Pentium is: a 


T he new microprocessors could bring an unaccustomed 


© The 64-bit R4400 and slower R4000 chips 


e Intel's 32-bit 486 chips are the “brains” inside 


successor to the 8086, 286, 386, and 486 chips that came 
before it. Hence, it runs all of the software written for the 
MS-DOS, Windows, and OS/2 operating systems. 

The first versions of the Pentium are only a starting 
point for this new-generation chip. Intel has future im- 
provements planned that will be the basis for even faster 
and less power-hungry PCs. 

The Pentium (the name derives from “fifth element”) is a 
remarkably intricate processor, squeezing 3.1 million mi- 
croscopic transistors—nearly three times the number on a 
486 chip—onto a sliver of etched silicon. Much of that enor- 
mous overhead stems from the Complex Instruction Set 
Computer, or CISC, design that’s needed for the chip to re- 
main compatible with the thousands of programs written 
for all those “x86” machines. While some chip makers can 
cut corners with more efficient Reduced Instruction Set 
Computer, or RISC, designs, Intel carries the baggage of 
chips that are now more than a dozen years old. 

Don’t underestimate the power of compatibility. It’s the 
Pentium’s biggest selling point. If you can continue using 
the programs you already know and the files you already 
have, the transition to a new machine is much simpler. In- 
tel has managed to mingle compatibility with state-of-the- 
art performance in the Pentium. Although the first two 
versions of the Pentium run at speeds similar to the fastest 
486 chips (60 megahertz and 66 megahertz), they move 
both software instructions and data at much quicker rates 
(see Pentium: See How it Runs). Unlike previous Intel 
chips, the Pentium has dual pipelines that enable it to pro- 
cess two separate instructions in a single cycle, a design 
known as superscalar. Pentium also sends and receives da- 
ta in 64-bit chunks rather than 32 bits at a time, though 
the internal computing is still done in 32-bit parcels, as it is 
with 386 and 486 chips. 

To expedite things even more, Intel gave the Pentium 
chip a “branch prediction” feature that actually attempts to 


e Motorola's 32-bit 68040 microprocessor is 


from MIPS Technologies are being manufac- the majority of IBM-compatible PCs sold today. the engine powering Apple's fastest Macintosh 
tured by six companies and should appear in a These PCs run DOS, Windows, 05/2, and Unix | | systems, including Centris and Quadra models. 
wide variety of PCs, including one early model programs, and are made by every major PC || These computers run graphics-based software 
from Acer. These PCs will run Windows or Unix company except Apple. Prices typically range | written especially for the Mac, and cost be- 
programs, and cost $2,000 to $5,000. from $1,500 to $3,000, depending on speed. tween $2,700 and $6,000. 


e The R4400 is a RISC-design processor that 
comes in 100, 134, and 150MHz versions. At 
its top speed, the R4400 is one of the fastest 
PC processors ever produced, outpacing even 
the 150MHz Alpha chip. Like the Pentium, 
PowerPC, and Alpha, it is a superscalar chip. 
are coming. 


© The 486 chip now comes in many varieties. 
Among the most popular are the 4865X run- 
ning at 25MHz, the 486DX running at 33MHz, 
and the 486DX?2 running at 66MHz. New 486 
chips work at lower voltages fo save electrici- 
ty, and still faster (perhaps 100MHz) versions 


e The 68040 is in the same performance | 
| league as the 486, but the 68040 is only | 
| | available in 25, 33 and 40MHz versions. Its 
| | successor, the forthcoming 68060, will run at 

50MHz and 66MHz speeds, feature a super- | 

scalar design, and use less electricity. : 
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The fastest Pentium and 486 A DUAL PROCESSORS 
A U processors from Intel each Pentium’s two main processing elements 
run at clock speeds of 66 mega- enable it to execute two instructions in a 


single pass, or clock cycle, as opposed to 


_ OF bus interface, to a computer's ~ ond. But several key ; one per cycle in 486 chips. This so-called 
te ens 3 he 486 (64 fium—ind superscalar design endows Pentium with 
T ). Karai pr two 32-bit-wide pipelines for processing 
more in — to reach 1 information, great eae its speed. 
microprocessor faster. data Pentium also has a third processor for 


floating-point math. 
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tween the two. 


predict what a software program is likely to do next, and 
then “fetches” the required instructions from memory—a 
technique that can improve performance by up to 25 per- 
cent. Pentium has two separate cache, or temporary, mem- 
ory banks, one for storing repetitive instructions and an- 
other for data (see Caching in the Chips). Like the 486, 
Pentium also has a built-in floating-point unit, or math co- 
processor, that can greatly accelerate the rendering of com- 
plex graphics or statistical computations. 

The net result, according to Intel estimates, is that the 
Pentium runs three to five times faster than a 486DX pro- 
cessor at 33 megahertz, or more than twice as fast as a 
“clock-doubled” 486DX2 chip at 66 megahertz. While the 
Pentium will run all DOS and Windows software, many 
programs will need to be “recompiled,” or retuned, for the 
Pentium chip in order to achieve those kinds of gains. 
Microsoft, Lotus, Borland, and other major publishers have 
all pledged to optimize their programs for the Pentium in 
future releases. 


s with any microprocessor, the level of performance 
that the Pentium brings is dependent on the compo- 
nents that surround it. Many of the biggest names in 
desktop computers, including IBM, Compaq, and Dell, 
have already designed entire systems around the Pentium 
processor. The first wave of Pentium-based PCs, available 
in limited quantities this summer, is expected to cost be- 
tween $4,000 and $8,000. 

Is a Pentium PC worth that kind of money? Probably not 
to most people. The prices of Pentium-based systems will 
begin dropping almost as soon as they hit the streets, of 
course, but it may be well into 1994 or even 1995 before In- 
tel delivers the quantities needed to make Pentium models 
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Penton to compute data uke 
ously with software instructions, and 
avoids any processing conflicts be- 


affordable to all. In the meantime, complete 486SX sys- # 
tems (with ample memory and hard disk space, with a col- = 
or display) sell for as little as $1,500. Even the fastest & 
486DX2 computers go for less than $3,000. That makes the 
486 “a better bargain for the vast majority of PC users,” 
says Michael Slater, editor of the Microprocessor Report, an 
industry newsletter. 

Indeed, low-cost 486 computers have proven so afford- 
able lately that desktop PCs based on Intel’s eight-year-old 
386 chip are an endangered species. Most companies sell 
only one 386 desktop model, if they sell any at all. (Many 
portable PCs still use 386 chips, however.) And new 286 
systems are virtually nonexistent. 

The 486 generation is in no such danger. Intel, Advanced 
Micro Devices (AMD), and Cyrix Corp. are each unleashing 
a series of new 486 chips this year. Many of these will be 
electricity-saving processors that run at 3.3 volts instead of 
the usual five volts. That change, coupled with built-in 
power-managing features, should extend the battery life of 
laptop PCs and save energy with desktop models. Higher- 
speed versions of the 486 are in the works as well. Later 
this year, Intel is expected to introduce a “clock-tripled” 
chip called the 486DX3, running at 100 megahertz. Intel 
may also add Pentium-like features to its 486 chips, such 
as superscalar processing and more cache memory. That 
won't close the performance gap between 486 and Pentium 
chips, but it could narrow it considerably. 

Intel is also providing a hedge against long-term obsoles- 
cence. Most of the PCs engineered around its 486DX2 chips 
have special upgrade sockets, called OverDrive sockets, 
that will accommodate a plug-in version of the Pentium 
chip, which is due sometime next year. 

Cyrix and AMD will deliver new 486 chips this summer 


that are entirely compatible with Intel’s 486SX and 486DX 
chips—the first such competition in the 486 field (though 
several 386-compatible chips are available). AMD and Cyrix 
also say they will introduce Pentium-class “586” chips, run 

ning all of the same software as the Pentium in 1994. 

The more immediate, and perhaps more estimable, al- 
ternative to the Pentium for computer buyers comes from 
the ranks of RISC chip makers. The PowerPC effort direct- 
ed by IBM, Apple, and Motorola is the most ambitious pro- 
ject, attempting to fundamentally alter the status quo in 
both the PCs and Macs of the desktop world. 

The PowerPC 601 is a new processor, but not one with- 
out a past. Its based on the same RISC microprocessor 
used in IBM’s RS/6000 series of scientific workstations and 
network servers and has the potential to run some of the 
software used by those larger systems. But both IBM and 
Apple envision the PowerPC as a mainstream alternative 
to the Pentium and the other Intel and Motorola chips that 
have driven PCs for more than a decade. IBM plans to de- 
but its first PowerPC desktop by the end of the year, and 
Apple is expected to introduce the first PowerPC-based 
Macintosh shortly thereafter—possibly in January to mark 
the Mac’s tenth anniversary. 

Technically, the PowerPC chip, despite its RISC architec- 
ture, has much in common with Pentium. It’s a tightly 
packaged 32-bit microprocessor with many of the same fea- 
tures: superscalar design, branch prediction, large cache 
memory, and an integrated floating-point processor. Ini- 
tially available in 50 megahertz and 66 megahertz ver- 
sions, the PowerPC 601 should be comparable to the Pen- 
tium’s performance. There are already two faster versions, 


_the 604 and 620, slated for 1994. 


The PowerPC’s principal drawback is that it’s not compati- 
ble with current DOS, Windows, or Macintosh software—at 
least not innately. A new software environment called Power- 
Open will enable most Mac programs to run in an “emula- 
tion” mode, but Mac software won't be able to take full ad- 
vantage of the PowerPC’s speed until Apple’s System 7 

[Continued on page 88] 
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CACHING IN THE CHIPS 


The ever-increasing speeds of today’s microprocessors serve to 
highlight one of the principal bottlenecks in modern PCs: getting 
software instructions and data from the sys- 
tem’s relatively slow memory chips to its 
fleet-footed processor. So-called cache 
memory, a specialized form of random-ac- 
cess memory (RAM) that acts as an elec- 
tronic way station for frequently needed 
information, is accelerating the 
delivery process, however. 

lf RAM is the short-term a ee 
memory of a computer (as op- 
posed to the long-term memory 
of disk storage), then a RAM 
cache is a computer's selective 
memory. A bank of cache memory remem- 
bers only the most commonly requested bits of software code 
and data. When the microprocessor initially requests a portion of 
program code or data stored in memory, it’s retrieved from main 
memory—which delivers it at a far slower rate than the micropro- 
cessor could handle. A RAM cache, which typically uses faster 
chips than main memory, keeps a copy of the transaction. Sub- 
sequent requests for the same information can then be retrieved 
directly from the cache without resorting to main memory. 

How much caching improves a system’s performance depends 
on a number of factors, including the size of the cache, the type 
of memory chips being used, and the software you're running. 
But gains of 20 to more than 100 percent (compared with non- | 
cached speeds) are not unusual. | 

Caching has become such a vital technique, in fact, that all of 
today’s newer microprocessors have memory caches built right 
into their silicon designs. Intels 486 chips each have an eight- 
kilobyte cache, and its new Pentium processor sports dual eight- 
kilobyte caches—one for software code and one for data. Digital 
Equipment’s Alpha chip uses the same dual eight-kilobyte 
caching arrangement. The PowerPC processor designed by IBM 
and Motorola doubles that again with 32 kilobytes of cache mem- 
ory. In general, the more cache built into a microprocessor, the 
bigger boost you will see in real-world performance. But how the 
cache is organized, and how it decides what to keep and what to 
throw back to main memory can skew the numbers. 

External, or “secondary,” memory caches are becoming popu- 
lar too. Many system designers now leave room on their main 
circuit boards (or motherboards) to add memory that can be 
used to complement the cache integrated into the microproces- 
sor. Secondary memory caches are also available as plug-in 
cards, and many companies now add caches to their video and 
disk controller boards to speed their performance on specific 
tasks. 

In a sense, caches address the symptoms of slower memory 
speed, not the problem itself. Memory chips are gradually getting 
faster, and research into new memory technologies is as “dy- 
namic” as the chips comprising a PC's main memory. But given 
the incredible pace of microprocessor advances, the need to car- 
ry cache isn't likely to diminish anytime soon.—C. O. 
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baq’s new Deskpro 5/66M is 
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” Pentium chip. 
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STUART F BROWN 


. ow fast | 

The race for can a wa- BOCU skims across Puddingstone 
tercraft Reservoir in San Dimas, Calif. The 48- 

sprint for pound watercraft didn't manage to 


the fastest 100 me- better its fastest run on this attempt. 
ters with 
| | one per- iiia 

huma n-powe reel son as its power source? Competitors refined 
their designs, ran through the timing clocks, tweaked and 

| tried again, fiddled, then ran some more during the past 

WW €I terc E’ ft has three years in pursuit of the $25,000 Du Pont Speed Prize. 
The quest was hitting a brisk 20 knots (23 mph), a velocity 

æ calculated to be attainable—in theory, at least. But it was a 

d winner. stretch, and nobody was sure they could actually get there. 

When the contest expired on the last day of 1992, a craft 

called Decavitator hadn’t quite hit the magic number, but 

BY STUART F. BROWN had posted the highest certified speed of 18.5 knots (21.28 
mph), fast enough to claim the cash. Constructed by a team 
from the Massachusetts Institute of Technology (MIT) in 
Cambridge, Decavitator uses a slow-spinning air propeller 
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to push it through the 
water like an Ever- 
glades airboat. The 
boats builders are led 
by Mark Drela, an MIT 
aeronautics and astro- 
nautics professor who 
was the aerodynamicist for the T w human-powered 
aircraft flight from Crete to Greece [“88-Pound Pedal 
Plane,” Feb. ’87]. 

Since the prize competition was organized in 1989 by the 
Indianapolis-based International Human-Powered Vehicle 
Association (IHPVA), the MIT boat had dueled with Flying 
Fish 20, a quite-different-looking craft that reached a best 
official speed of 16.7 knots (19.21 mph) using a submerged 
propeller. Flying Fish is the creation of Alec Brooks and Al- 
lan Abbott. Brooks directs the electromechanical group at 
AeroVironment Inc. in Monrovia, Calif., where he was chief 
engineer on General Motors’ solar-electric Sunraycer car 
and the prototype Impact electric passenger car. Abbott is a 


Looking like a bicycle atop slender ba- 
nanalike pontoons, the 40-pound Flying 
Fish 20 is up on its wings with a bicyde 
racer furnishing the propulsion. 


physician and professor at the University of Southern Cali- 
fornia who has set speed records in human-powered land 
vehicles. 

A look at the two speedsters shows how different inven- 
tors can come up with widely varying solutions to the same 
challenge, though the craft share several features: Rotating 
pedals drive propellers through chains and sprockets. Twin 
floats provide buoyancy at low speeds, and hydrofoils—or 
underwater wings—lift the floats out of the water at higher 
speeds, slashing hydrodynamic drag by greatly reducing 
wetted area. But beyond this, differences in design philoso- 
phy abound. 

Decavitator is built to keep itself almost entirely out of 
the water, which, at 850 times the density of air, imposes a 
vastly greater drag penalty. Thus the boat can be powered 
by a spindly 140-pound rider: Drela himself, who has been 
tagged with the water-flying handle “toothpick.” The MIT 
craft uses smooth composite flotation hulls modeled after a 
racing kayak. A pair of unequally sized foils helps the boat 
accelerate and climb out of the water with moderate de- 
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ILLUSTRATIONS BY STEVE STANKIEWICZ 


mands on the energy reserves of the rider, who pedals in a 
recumbent position. 

From a standstill to a speed of about eight knots, Decav- 
itator runs with its hulls submerged. At greater speeds, 
the boat begins to rise onto its foils. When the speed reach- 
es about 14 knots, the rider pulls a lever to increase the 
foils’ angle of attack. As the larger upper foil rises out of 
the water, it flips forward into a streamlined storage pod. 
The resulting reduction in water drag increases the boat's 
speed by approximately three knots with about the same 
amount of pedaling effort. Now the craft is supported by 
the small high-speed water wing, which carries it to its 
maximum speed. 

Spinning at 250 rpm, the ten-foot-diameter propeller is de- 
signed for best efficiency at Decavitator’s intended top speed 
of 20 knots. At lower speeds, its efficiency drops off consider- 
ably. The MIT designers chose the fairly complex dual-foil 
system for its small, high-lift wing area and relatively low- 
power requirement at medium speeds. Sprinting to high 
speed takes much more rider effort, but brings the propeller 
closer to its design speed where drag losses are lowest. 

Perhaps most important, the big air propeller lets Decavi- 
tator capitalize on the 3.2-knot maximum tail wind that the 
IHPVA permits during official speed runs. The rules require 
only a one-way pass through the timing traps, so running in 
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front of a legal breeze is the strategy of choice. It’s possible 
that the official speeds of the two craft would have been clos- 
er if they had made all of their timed runs side-by-side under 
the same wind conditions, or running both with and against 
the wind, but that’s not what the rule book stipulates. 


lying Fish 20 represents a contrasting idea about how to 

go fast on water. “We went for the brute-force, high- 
drag, high-horsepower approach,” says Brooks, citing 
the advantages of mechanical simplicity. Using a conven- 
tional bicycle riding position with no controls except steer- 
ing lets the team recruit powerful cycle racers who feel at 
ease aboard the watercraft after a little practice. Inflatable 
fabric pontoons support the Fish until it climbs onto its foils. 
The designers’ decision to use a single main foil dictated a 
compromise of shape with greater surface area than multi- 
ple wings would have. And the need to enclose the chain 
driving the small water propeller requires a large, sub- 
merged vertical strut. Together, these components account 
for most of the higher water drag in the Flying Fish layout. 
Flying Fish 20 is the third incarnation of a 1984 craft that 
was originally designed to be catapulted from a floating 
ramp, thereby entering the water at takeoff speed without 
the need for pontoons. Olympic cyclist Steve Hegg pedaled 
Flying Fish I to a world’s record 2,000-meter run this way, 


Fhe well sipers by sotiealen ix teal oot Weg 
i i at aay 


beating by ten seconds the time set by a single-rower racing 
shell. The Flying Fish IT version, built in 1986, received a 
set of pontoons, equipping it for standing-start events. 

The builders had to overcome several problems in sorting 
out Flying Fish 20—named after its hoped-for maximum 
speed—for the 100-meter Du Pont prize attempts. Persis- 
tent bending of the inverted T-shaped carbon-fiber main foil 
led to its replacement with one cast from hand-polished 
chrome-moly steel alloy. Reinforcing layers of carbon fiber 
were added to the supporting strut to cure a twisting move- 
ment that prevented the craft from climbing onto its wings. 
Finally, adding a small ledge to the strut’s trailing edge 
solved an intermittent problem with air being drawn down 
from the water’s surface, spoiling the propeller’s thrust. 

Decavitator and Flying Fish 20 both borrow an idea for 
their small front foils from one of the grand old men of hu- 
man-powered hydrofoil experimentation, engineer Sid 
Shutt of Brea, Calif., whose Hydroped II established a 
speed record of 13.8 knots in 1988. Shutt worked out the 
mechanics of running a spade-tipped surface-following arm 
in front of a pivoting foil. Roughness on the water’s surface 
automatically adjusts the foil to an optimal angle of attack. 
Greg Ketterman, designer of Trifoiler [“World’s Fastest 
Sailboat,” Jan. 91], was also inspired by Shutt’s simple and 
effective solution to the problem of pitch control. Pa 


A SMALL PROPELLER IN THE WATER 


HUMAN-POWERED SPEED PRIZES: 
SPARK PLUGS FOR INVENTION 


By tantalizing potential innovators with a measure of money 
and glory, the two human-powered speed competitions funded 
by chemical maker Du Pont have inspired some of the finest 
high-efficiency engineering ever. 

In 1986, Nathan Dean and Gardner Martin took home the 
first Du Pont human-powered speed prize of $18,000, which 
was offered to the builders of a bicycle or tricycle to reach 65 
mph on level ground. Gold Rush, their streamlined two- 
wheeler, now resides in the Smithsonian Institution in Wash- 
ington, D.C. 

Admirers of the art of doing more with less can also look to 
Decavitator and Flying Fish 20 for inspiration—even if neither 
made it all the way to 20 knots. Rules for the watercraft prize 
won by Decavitator were developed by a committee from the 
International Human-Powered Vehicle Association, the Indi- 
anapolis group that holds annual speed trials for land-, air-, 
and watercraft. Calculations showed that the right person in 
the right machine should be able to attain a 20-knot speed. 
Some human-power aficionados believe it still can be done. 
—S. F. B. 
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The route to destruction: 
Chemical weapons such 
as this projectile are 
taken apart by machines 
in the reverse order of 
assembly. The parts are 
sent to two-stage incin- 
erators: After the prima- 
ry chamber destroys 
most of the material, 
the air is fed into an af- 
terburner, where it is 
heated again to destroy 
any leftover vapor. 
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The dunnage incinerator 
handles materi- 
al, w ts, solid 
laboratory wastes, and 
spent charcoal used in 


air-filter units. 


Explosives and propel- 
lants are incinerated in 


the deactivation furnace. 


Material that doesn’t 
burn is sent to a heated 
“discharge conveyor, 
where it remains for 15 
minutes at 1,000°F to 
dispose of any remain- 
ing agent. 


Operating at 2,700°F, 
the liquid incinerator de- 
stroys chemical agents 
drained from munitions, 


as well as mp liquid 
ase ma 


Metals remaining after 


incineration in the metal-~ 


parts furnace will be 
sold as scrap; other 

~ residual materials are 
shipped to a hazardous- 
waste landfill. 
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onsidered clumsy and imprecise by many military experts, 
chemical weapons are nonetheless lethal. They're also relatively 
easy to make: Known as “the poor man’s atom bomb,” they con- 
tain ingredients similar to those used in pesticides and fertiliz- 
ers. What’s difficult, the U.S. Army has found, is destroying the na- 
tion’s stockpile of obsolete, deteriorating weapons. 

Some 25,000 metric tons of these chemical warfare agents—pack- 


aged in rockets, bombs, land 
Each furnace has its own pollution-abatement sys- mines, artillery projectiles, 
tem. The systems cool and “scrub” exhaust gas- spray tanks, and bulk contain- 
es, chemically neutralize acidic components, and ers—now languish at eight 
remove pollutant partides. sites in the continental United 
States and one on a Pacific 
atoll. Some of the weapons are 
nearly five decades old. 

Among the toxins in these 
weapons are GB (also called 

Sarin) and VX nerve agents; 
exposure to mere drops of 
these clear or straw-colored 
liquids can cause convulsions, 
vomiting, and death from res- 
piratory failure in minutes. The 
) sites also store blister agents—called 

mustards because of the taste they leave 

—that attack the skin, eyes, and lungs, and 
can be fatal in large doses. 

The disposal deadline for these old weapons is 
2004. According to Army estimates, the entire 
job will cost some $8 billion. 
Before the practice was banned in 1972, the Army dumped 
chemical weapons in the Atlantic Ocean. The Army has also em- 
ployed open-pit incinerators, burial, and evaporation. Neutralization, 
a method in which chemical agents are mixed with sodium hydroxide 
to produce less toxic compounds, defanged several million pounds of 
GB in the 1970s and early 1980s; it worked less well with mustards. 
Among the many reasons why the process was discontinued: It cre- 
ated a lot of waste, it was costly, and it left open the possibility that 
GB could reconstitute in the waste stream. 

Incineration is the current choice. Since 1990, the Army has used it 
to destroy some 1,700 tons of chemicals and 34,000 rockets, contain- 
ers, and projectiles at Johnston Island, 800 miles southwest of Hon- 
olulu. Similar facilities are planned for each U.S. site, with one nearly 
completed at Tooele Army Depot near Salt Lake City. 

At Johnston, munitions are unpacked by hand, then taken apart by 
robots before being incinerated. “We have four very different waste 
streams, so we use four furnaces,” explains Marilyn Tischbin, a 
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Decimated by 
Dutch elm 
disease, this 
country’s 
stateliest tree 
is on the verge 
of a comeback. 


BY MARIETTE DiCHRISTINA 


haded streets lined by shoulder-to-shoulder 
American elms towering up to 100 feet tall... 
they are among the most deeply treasured im- 
ages of American cities, retained in old pho- 
tographs and fond memories. Ulmus ameri- 
cana, as the trees are known to science, were 
planted in great numbers from the turn of the 
century until the 1930s. 

Like some of the old photographs, however, many of 
those trees have faded from view. Felled by the Dutch elm 
disease fungus, more than 90 percent of the estimated 77 
million elms that were standing in cities in 1930 have since 
died, says Jack H. Barger of the U.S. Department of Agri- 
culture Forest Service in Delaware, Ohio. Hundreds of mil- 
lions of other elm trees that were outside the cities were 
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also lost, he says; few areas of the country were unaffected. 

But today there is increasing hope for the elm. Sixty 
years after the disease-causing fungus hit American soil, 
plant scientists are developing new defenses in this 
decades-old battle. In their labs, they are seeking the chem- 
ical keys to treating trees against the fungus as well as find- 
ing elms that are resistant to the disease. “With all the new 
technology in the areas of tissue culture and hybridization, 
there are new opportunities for looking at an old disease,” 
says James L. Sherald, a plant pathologist with the Nation- 
al Park Service in Washington, D.C. Meanwhile, existing 
trees can be treated with fungicides. Dutch elm disease 
hasn't been eliminated, but some call the problem essential- 
ly “solved,”as long as Americans don’t plant elms the way 
we used to—chockablock. 


ILLUSTRATIONS BY HOWARD 5. FREIDMAN 


Elms took root in the American psyche from the 
country’s early days. In 1765, to protest the hated 
Stamp Act, colonials in Boston hung effigies on 
the “Liberty” tree—an elm that served as a 
rallying place for the Sons of Liberty. Lat- 
er, in 1826,sixth president John Quincy 
Adams planted an elm at the White 
House to commemorate the deaths 
of his father, John Adams, and 
Thomas Jefferson. A descen- 
dant of that tree stands in the 
same place on the South 

Lawn today. 

As an urban answer to 

the desire for grand 

~' greenery, the elm’s 
sturdiness was unpar- 
* alleled. “There weren't 
Wi many other trees that 
could withstand road 
ae ty ae salt, snow piled up, air pol- 
weer, lution, and being banged 
eA F 4 by trucks,” says Lawrence 
R. Schreiber, a plant 

i i pathologist at the USDA's 
“YES, wpe? a a Agricultural Research Ser- 
Ae Teg ned fs m vice (ARS) in Delaware, 

ERATA Mauri: Ohio. Elms ranged naturally 
AAEM as far west as the middle of 
MuR “Sy Texas and from there north 
Wa into lower Canada. But, adds 

Schreiber, “there are few places 
where if they're introduced they 
won't grow.” 

The trees met their match, howev- 

er, in Dutch elm disease; American 

elms are among the most susceptible of 

the more than two dozen elm species. First 

described in 1921 in The Netherlands— 

hence the name—the epidemic traveled around 

1930 to the East Coast on elm logs meant for veneer. The 

logs soon left a trail of elm devastation along their route to 

an Ohio furniture factory. When federal monies for remov- 

ing diseased trees dried up during World War II, the disease 
was largely left to run rampant. 

Planting practices compounded the problem. “Many of 
these trees were placed so close together that root grafting 
occurred,” says Schreiber. The densely packed roots of dif- 
ferent trees eventually merged and grew together in a func- 
tional graft. “If one tree became infected, the fungus would 
move right down the row,” he says. Unclean pruning tools 
can also transmit the disease. 

Above ground, the sticky fungus spores generally hitch a 
ride to their hosts on the body and mouth parts of elm bark 
beetles. Tunneling into trees that are dead or dying of Dutch 
elm disease, the beetles breed and lay eggs. When the new 
beetles emerge, they may feed—and deposit spores—at the 
twig crotches of healthy trees. The fungus, which can exist in 
several forms over its life cycle (see The Death and Life of an 
Elm Tree), then makes its way to the xylem, the water-carry- 
ing vessels of the tree. These vessels soon clog, choking off 
the tree’s water supply. The first visible signs, called “flags,” 
are leaves that discolor and wilt on a branch or branches. A 
young tree can die from Dutch elm disease in several 
months; a centuries-old giant may take years to succumb. 

When the fungus attacks, it triggers a series of defenses 
inside the tree. Gums, gels, and bulbous wall thickenings 
called tyloses form in the xylem to stop the invader. “Unfor- 
tunately, the American elm reacts too slowly, walling itself 
off only after the fungus has moved,” explains Bruce 
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Fraedrich, a plant pathologist at F. A. Bartlett Tree Expert 
Co., a tree-care firm with research facilities in Charlotte, 
N.C. “Probably, the tree is killing itself,” he adds, by cutting 
off nutrients and water. 

In addition, the fungus and tree may engage in molecu- 
lar-level chemical combat, through mechanisms that aren't 
fully understood. Preliminary research by a team of scien- 
tists led by Mariam B. Sticklen at Michigan State Universi- 
ty in East Lansing and others suggests that fungus-pro- 
duced compounds called cerato-ulmins could play a role in 
the attack. To study them further, the scientists have devel- 
oped genetically engineered E. coli bacteria that produce 
the cerato-ulmins in large amounts. (This E. coli is not a 
toxic strain.) The research team has also isolated a chiti- 
nase enzyme gene from a resistant tree, which may be asso- 
ciated with resistance. Chitinase enzymes are known to be 
antifungal agents in some plants. 


¥ far, though, “we simply do not know why certain 


species are resistant and others are susceptible,” says 
Frank Santamour Jr., a research geneticist at the Na- 
tional Arboretum in Washington, D.C. “But then again we 
don’t know why some people are susceptible to colds, and 
we've spent zillions of dollars on that.” In the meantime, 
says Santamour, cultivating resistant trees is a good option: 
“The best thing to do is to inoculate a whole bunch of trees 
[with the fungus], cross a whole bunch of trees, reinoculate 
them, take the winners, propagate them, retest them, and 
so on.” 

That’s just what was done to develop the Liberty elm, de- 
rived from selected American elm seedlings. To do the 
screening, “we take a tree that is over three years of age, 
bore a hole in it, squirt fungus in it, and see whether the 
tree dies or not,” says Eugene B. Smalley, the plant patholo- 
gist at the University of Wisconsin at Madison who headed 
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Before Dutch elm Pe am ki niki trees at t Cornel oll University i i 
Ithaca, N.Y., were common, The view today (above) is much changed. 
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THE DEATH AND LIFE OF AN ELM TREE 
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Breeding bark beetles tunnel 
in to lay eggs. The feeding 
larvae bore outward. Shown 
is a European beetle gallery; 
American bark beetles tunnel 
across the grain, and the lar- 
vae radiate up and down. 
Synnema stage of the fungus 
can form in these galleries. 


the Liberty elm research. Another method Smalley uses is 
to put fungus on small, debarked pieces of young trees in 
petri dishes; brown spots form quickly on pieces from resis- 
tant elms. More than a decade of such testing and selecting 
resulted in six trees that became the Liberty elms. 

Named after the colonials’ Liberty tree, these elms are 
distributed solely by the Elm Research Institute in Har- 
risville, N.H. Since 1984, it has shipped about 250,000 
—even the Boy Scouts plant the trees under the institute- 
sponsored Johnny Elmseed program. Other resistant Amer- 
ican elms are also being developed, says Alden M. 
Townsend, a research geneticist at the National Arboretum 
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AMERICAN BARK BEETLE Feeding in the crotch of a 
« twig, an elm bark beetle 
can deposit the sticky dis- 
ease-causing fungus 
spores on its body and 
mouth parts directly into 
the tree's xylem, or water- 
carrying vessels. 
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ROOT GRAFT $ 


For preventive treatment, fungicide is in- 
jected into the unearthed root flare. Fun- 
gus can be transmitted via root grafts. 


Variable fungus: As spores, the Ophios- 
toma ulmi tungus can multiply by budding 
(A) or germination (B). Germination leads 
to the sporothrix (C) and then graphium or 
synnema states (D). Spores from any of 
these stages can complete a life cycle. 
Cells of different mating types can also 
come together, allowing association of dis- 
similar nuclei (E) and resulting in yet an- 
other shape, the perithecium (F). 


in Washington, D.C. “We now have about 20 clones that look 
good,” he says, “and they could be released to the trade in a 
year or so.” 

Far more resistant are hybrid Asian and European trees, 
though Schreiber cautions that none of them is immune. 
About a half-dozen of these varieties are now sold. Among 
the latest offerings from the Agricultural Research Service 
are Frontier, a cross of Chinese and European elms, and 
Prospector, from selected seedlings of another Asian elm. 

With a mature height of 35 to 40 feet, the European and 
Asian hybrids are one-third the size of the American vari- 
ety—a drawback to some elm fanciers. “We basically want 


to have our cake and eat it too,” says Sherald, who oversees 
care for the 2,500 elms around the nation’s capitol buildings 
and monuments. “We want a tree that looks like an Ameri- 
can elm but is resistant to Dutch elm disease.” 

Sherald may have found an answer in a natural hybrid 
of an American and what may be an Asian elm. While it 
is difficult to cross these trees in the laboratory—the 
American elm has twice as many chromosomes as any oth- 
er elm species—nature may have done so. Sherald’s find, 
dubbed NPS 3-487, descended from one of the original 
600 trees planted in the 1930s on the Washington Mall 
between the Capitol and the Washington Monument. 

Serendipitously, Smalley has also encountered and is now 
_ developing Chinese-American hybrids. “It came about as an 
accident,” he says. “We were doing some fall pollinations of 
the Chinese elm, and we used American elm pollen from the 
spring as a control. We got some seedlings, so we went back 
and did it again on a larger scale.” 

Geneticist Santamour, who helped analyze Sherald’s re- 
sistant elm tree, sniffs at American elm purists. “OK, 
they’re not true American elms,” he says, “but I don’t care. 
If it looks like an American elm, walks like an American 
elm, it’s probably a duck—you know?” 

Some 10 to 15 years of research can go into selecting re- 
sistant hybrids. To speed the process, Schreiber, ARS col- 
league Subash C. Domir, and others are experimenting with 
callus, an orange, oatmeal-like material from elm leaf tis- 
sue. It’s grown in petri dishes and challenged with the fun- 
gus. If the callus is resistant to Dutch elm disease, the fun- 
gus growth is restricted. Callus that withstands the fungus 
could then be painstakingly grown into a resistant tree. The 
method has been used successfully for screening tomatoes 
and potatoes, but elms remain a challenge, says Domir. 
While the callus from days-old seedlings can be regenerated 


into a tree, Domir has found that the callus of mature trees 
cannot be grown reliably. Working with the callus of juve- 
nile trees isn’t the answer to the search for quicker screen- 
ing, because, he says, “you don’t know whether that young 
seedling would be resistant or not.” 

Instead, Domir and others are seeking to insert fungus- 
fighting genes into callus or other tree tissue—an idea that 
potentially gets around the mature-tree callus problem. 
Eventually, the work could bestow other desirable features 
on resistant trees, such as the vase shape of the traditional 
American elm crown and resistance to other tree diseases. 

“Of course,” notes Schreiber, “disease-resistant trees don’t 
do a doggone thing to help trees that are already out there 
and are susceptible.” Though expensive to implement on a 
large scale, good sanitation and fungicides can help. 

Bh vi Sherald says sanitation helps keep elm losses 

to 1 percent a year. Similar results are achieved by 
Elm Research Institute volunteers. With a name that per- 
haps reflects the group’s 1970s origins, the Conscientious 
Injectors have inoculated about 100,000 trees with a 95 per- 
cent success rate. 

For sanitation, “we inject fungicides and prune out the in- 
fected limb of a diseased tree,” says Sherald. “If it’s beyond 
one major limb we will not usually make the effort, because 
the disease has gone systemically throughout the tree and 
the chances of saving it are nil.” Diseased trees are removed 
as soon as possible, to prevent them from becoming home to 
breeding bark beetles or a reservoir for the fungus. 

New field tools offer other advantages. The new Alamo 
fungicide from Ciba-Geigy Corp. may be the first to stop fun- 
gus transmission via root grafting, says Fraedrich, the 

[Continued on page 89] 


round the buildings and monuments of the nation’s 


Chestnut blight was inadvertently intro- 
duced around the turn of the century via 
Asian chestnuts planted at New York’s Bronx 
Zoo. After nine decades, an estimated four 
billion American chestnut trees have died. 

Though the mature trees became virtually 
extinct by the 1950s, the chestnut itself dies 
hard. The blight-causing fungus can’t sur- 
vive in the soil, so it doesn't kill the whole 
tree. Shoots can spring out of decades-old 
stumps; the blight makes these die back. 

A promising treatment developed by two 
researchers at the Roche Institute of Molec- 


| ular Biology in Nutley, N.J., could enable the 
| stumps to grow up again. Gil H. Choi and 


Donald L. Nuss have produced synthetic 
viruses that convert the deadly blight fungus 
to a more benign form. Spores from the con- 


| verted fungus could be sprayed on infected 
| stumps. The altered fungus would breed 


with the virulent form, rendering it benign. 
In the 1950s, a milder hypovirulent version 


| of the blight appeared naturally in Europe, 


| but its traits weren't passed consistently to 


future generations. The engineered hypovir- 
ulent strains, however, will breed true. 


HOFFMAN-LA ROCHE, INC. 


potentially, Dutch elm disease.—W. D. 


_ AMERICAN CHESTNUTS: DOWN, BUT mur or 
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While A American elms were nang 7 the urban 

jungle, chestnuts dominated the forests; in 
Appalachia, for example, one in four trees 
-was an American chestnut. This useful tree 
ranged from Maine to Georgia to the Missis- 
sippi River, providing natives and early set- 
tlers with sweet nuts, bark for tanning 
leather, and durable, rot-resistant lumber. 


The ypourilent ance behaves like viru- f 


lent strains, but simply isn’t as capable an 


attacker. Like the virulent strain, the altered 


fungus enters through small cracks in the 
bark. In the virulent form, tendrils of fungus 


mycelia invade and fan around the chest- 


nuts cambium (actively growing cellular tis- 


sue), stopping nutrient flow and killing the 


tree. “But the hypovirulent fungus can't pen- 
etrate effectively,” explains Nuss. “The tree 
closes over it by forming callus tissue.” 

Nuss and Choi are applying for permission 
to release the spores outdoors. Nuss says 
such test trials could be allowed by next year. 

The chestnut treatment has broad implica- 
tions, says Nuss. “It's a model system to 
demonstrate the concept of engineering a 
virus to control fungal diseases,” including, 
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Once “se as i Hatweads of the east” 
(above), mature American chestnuts are nearly 
extinct, victims of a blight. A genetically engi- 
neered strain, however, causes smaller lesions 
than the natural blight (left). The chestnut 


can overcome the new strain, and live. 
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Pilots fly safely in pea-soup conditions using 


sensory-enhancing systems. Someday, drivers 
will navigate the roads using similar devices. 
BY DAN McCOSH 


blind man driving a 
Ferrari—the role that 
won Al Pacino an Os- 
car in the movie 
Scent of a Woman 
—may be the ulti- 
mate inspiration for 
automotive engineers 
working on advanced, high-tech vision 
systems. But sometimes even driving 
with good eyesight on a rain-black- 
ened road at night isn’t much better. 

As uncomfortable as the thought is, 
there are times while driving when 
you are at the limits of perception of 
sight and sound, as well as your reflex- 
es. Simple mathematics is against you 
at 60 mph. If visibility at the end of 
normal headlight range drops to 200 
feet, it means that, within that dis- 
tance, you must discern an object ob- 
structing the roadway ahead and hit 
the brakes in a full panic stop in less | 
than a second if you are going to 
avoid a collision. Less dra- 
matic, but still hazardous, 
are the times spent fid- h 
dling with the radio, 
looking backward 
with a substantial 
portion of your vision 
blocked, or entering 
an intersection 
with traffic ob- 
scured in several 
directions, when 
you might as well be 
using a white cane. 

But driving blind un- 
der these circumstances 
may soon give way to an 
array of high-tech sensing, 
control, and navigation de- 
vices that have the potential to 
greatly expand the senses and reflex- 
es of the average driver. They operate 
much the same way as aircraft instru- 
mentation, landing, and navigation 
systems, which enhance the reflexes 
and senses of pilots and allow takeoffs 
and landings under formerly unthink- 
able conditions. 

The aircraft analogy goes even fur- 
ther: Night-vision systems, radar 
braking, laser ranging, rearview blind- 
spot detection, and other sensory-en- 
hancing systems under review for fu- 
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ture cars were, in Many cases, origi- 
nally developed for combat aircraft. 
The challenge has been to make these 
high-tech systems both affordable and 
practical in more mundane applica- 
tions. Any newfangled system intro- 
duced into the familiar environment of 
the family car must be straightfor- 
ward, low cost, and extremely reliable. 

The latest research on systems 
loosely grouped under the heading 
“collision avoidance” has moved from 


develop- 
ing practi- 
cal hardware to examining 
exactly how a driver can be 
expected to respond to a new and 
potentially bewildering variety of in- 
puts and information. The technology 
has the potential to be expanded from 
a passive warning to actively taking 
control in certain situations. It could 
even monitor the driver to see whether 
he is paying attention or is falling 
asleep at the wheel. 

What is emerging is a new view of 
the driving experience, with electron- 
ics enhancing or even substituting for 
human sight, hearing, and reflexes. 
“We are looking at extending the sens- 
es and compensating for driver errors,” 


says Dr. David C. Viano, head of Gen- 
eral Motors’ biomedical science depart- 
ment, which recently began expanding 
its mission from studying how to sur- 
vive a crash to how to avoid one in the 
first place. 

“The first line of activities is design- 
ing the sensors; then when you have 
the sensors, how do you feed back cues 
to the driver,” asks Viano. Its a com- 
plex problem that has short-term pos- 
sibilities and long-term goals. Hard- 


ware already on the shelf includes 
several types of ranging devices— 
adaptions of radar, lasers, or ultrason- 
ic echoing systems that do a good job 
of detecting objects well beyond the 
range of normal vision, and, perhaps 
more important, of calculating range 
and speed of those objects. 

Even the simplest applications tend 
to have complex side effects, however. 
This is illustrated by a small Doppler- 
effect radar recently unveiled by GM’s 
Delco division, which works on auto- 
motive systems with GM-owned 
Hughes Aircraft. The radar detects 
schoolchildren who are near a stopped 
school bus but are out of sight of the 
bus driver. 

There have been several attempts at 
this kind of blind-spot detection in the 
recent past, including an infrared de- 
tection system and several ultrasonic 
devices. The systems detect objects 
reasonably well, but they are easily 
fooled by any small object, including 
fire hydrants or piles of snow. To solve 
this problem, engineers at Hughes 
have adapted a lightweight radar orig- 
inally developed as a low-altitude al- 
timeter for combat helicopters. The 
radar emits a fan-shaped beam that 
covers a defined area. A stationary ob- 
ject can be distinguished from a mov- 
ing object in the detection area by a 
computer that checks for differences in 


the rate of change of the returning sig- 
nal. As a result, motion can be detect- 
ed without the use of a complicated 
mechanical scanning antenna. The ar- 
ray consists of two electronic anten- 
nas—one at the front and one along- 
side the school bus, with a simple 
warning buzzer and flasher inside 
next to the driver. Already approved in 
half the states, the device is being 
credited for saving lives, as well as be- 
ing relatively free of false alarms. 

This simple radar system is 
being tested for additional ap- 
plications likely to appear on 
production cars in a few years 
—including a radar-controlled 
cruise control that automatically 
adjusts vehicle speed when ap- 

proaching a car ahead and re- 
sumes the set speed when the 
road is clear. But even this simple 
exercise presents a problem com- 
mon to most on-board radar sys- 
tems: the inability to distinguish be- 
tween objects ahead in the same 
lane and targets in the line of sight 
on the outside of a curve. 

This kind of false alarm is irritat- 
ing but not dangerous for a simple 
cruise-control system—it only slows 
the car momentarily. But if the sys- 
tem is expanded to activate the 
brakes, or even generate a panic stop 
when it senses an impending colli- 
sion, target identification becomes 
much more critical. “You need an ex- 
tremely low false-alarm rate under 
these conditions,” notes Gene Farber, 
head of Ford’s human factors research 
department. 

Its a problem with a seemingly sim- 
ple solution: Tag the car ahead with a 
reflector that allows it to be quickly 
separated from the trees, bushes, and 
lampposts on the side of the road, as 
well as oncoming traffic in the opposite 
lane. Just such a system is already be- 
ing tested by Nissan in Japan, using a 
laser beamed from the front of the ve- 
hicle to a reflector on the car ahead. 


ut any setup that requires modifi- 
Bees: of all the cars on the road, 

or even adding new technology to 
the existing highway network, means 
a radical change in the infrastructure, 
rather than simply a new gadget for 
certain new cars. Virtually any system 
that needs support from outside the in- 
dividual vehicle comes under the broad 
category of so-called Intelligent Vehicle 
Highway Systems (IVHS), which late- 
ly have been the focus of considerable 
government-sponsored effort and fund- 
ing. [VHS covers a broad range of tech- 
nologies, including communications 
and navigation systems and highway 
designs to enhance traffic control. 
These networks are the ultimate in 
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collision avoidance, since some are 
able to identify the speed and position 
of any car in the system, much like air- 
craft instrument landing setups. 

Waiting for any standardized traffic- 
control system to be adopted and in- 
stalled nationwide could take decades, 
if one is ever adopted at all. Federal re- 
search programs on developing a basic 
traffic-control network are expected to 
be announced soon. Meanwhile, devel- 
oping free-standing, on-board ranging 
and sensing devices does not have to 
wait. These could be installed as soon 
as they become proven. 

One of the more intriguing on-board 
setups is a night-vision system that de- 
tects infrared radiation from both ob- 
jects on the road and the surrounding 
landscape. Originally developed to en- 


RADAR BRAKING 
Automatic braking inter- 
venes when radar detects 
an impending collision. 
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hance the nighttime movements of 
troops, night-vision binoculars are 
available today in boating catalogs. 
Minneapolis-based Honeywell Inc. re- 
cently announced a simplified night-vi- 
sion system suitable for automobiles 
that could be on the road in a few years 
as a $2,000 option. 

Heat-sensing vision systems cut 
through light fog, make headlight 
glare invisible, and pick out children 
on the side of the road who would be 
invisible outside the range of normal 
headlights. But night vision, which is 
normally displayed on either a cath- 
ode-ray screen or in self-contained gog- 
gles, presents a significant perceptual 
problem when it is installed in a car. 

“The greatest challenge is the inter- 
face between the driver and the vehi- 


REAR-FACING 


Blind-spot detec- provides high-quality audio 
tion is accom- and digitized traffic 
plished by short- information. 

range radar. 


BLIND-SPOT DETECTION 
Liquid-crystal display on outside 


mirror flashes warnings. 


Digital-audio-broadcast 


cle,” notes GM’s Viano. The possibili- 
ties of how to display night vision 
range from an in-the-dash CRT dis- 
play that can be referred to occasional- 
ly like a rearview mirror, to a modified 
head-up display (HUD), which actually 
recreates the night-vision image in the 
driver's line of sight, superimposed on 
the normally illuminated view through 
the windshield. 

The latter approach is striking. On a 
darkened road, the night-vision system 
appears as a greenish area in a portion 
of the windshield, where contrast is re- 
versed; hot spots such as people appear 
darkened. The system does two things 
at once to your normal view at night: It 
enhances and alters color and contrast, 
and introduces a time lag as the in- 
frared image is processed. The subtle 
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CURB DETECTION 
Short-range warning device 
assists in parking. 


distortion of time is disconcerting, to 
say the least, and is a strong argument 
for placing the display out of the driv- 
er’s primary field of vision. Further- 
more, the night-vision display is only 
one facet of a larger display problem, 
when extra senses become incorporat- 
ed in an automobile cockpit. “In 20 
years, we could have as many as 20 dif- 
ferent sensors, and we don’t want to 
confuse the driver,” says Viano. 

GM is working to solve this through 
its Hughes Aircraft division, which 
had similar problems in displaying up 
to 100 different warning devices in an 
aircraft cockpit. The solution there is 
“layering” the warnings so they appear 
in the pilot's HUD only when they are 
needed. In combat, this means a bright 
flash if radar detects an oncoming mis- 


NIGHT VISION 

, Infrared detection pro- 
' vides a forward view in 
the dark and fog. 


zie 
Tees 
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sile. In a car, it could be considerably 
less dramatic—maybe a “hot engine” 
signal that only shows up when the en- 
gine is overheated or, more important, 
a visual warning displayed when a for- 
ward-facing radar detects an impend- 
ing collision. Current HUD systems 
are for straight-ahead vision, but liq- 
uid-crystal rearview mirrors, already 
used to automatically dim and cut 
headlight glare, can be used as an ef- 
fective display screen for rear-facing, 
blind-spot detecting radar as well. 

a HUD-based system fully inte- 


A: with complex navigation 
devices quickly demonstrated the ad- 
vantages of a layered display. GM’s 
Telepath demonstration van is laden 


short ride in a van equipped with 


HUD WARNINGS 
Notes on traffic problems 
ahead are on head-up 
display. 


with enough communication equip- 
ment to stock a CIA listening post. 
Digital-audio-broadcast reception pro- 
vides a high-quality signal for the au- 
dio system and adds a high data-rate 
channel for digitized communication. 
A short-range transceiver with a 20- to 
100-meter range is used for electronic 
toll collection and acts as an on-board 
highway sign system. Warnings such 
as “bridge out” are shown on the vehi- 
cle-to-roadside communication display. 
A keyless entry system performs the 
normal functions of locking the doors, 
but also initializes the vehicle’s naviga- 
tion equipment, which uses the gov- 
ernment’s global-positioning satellite 
system to determine a more exact loca- 
tion than using dead-reckoning. The 
[Continued on page 93] 


LODGING INFORMATION 
Reservations for lodging and dinner 
made from an on-board directory. 


RADAR CRUISE 
CONTROL 
Automatically tracks car 
ahead for set speed. 
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Now you see through them, 
now you don't: They're 
windows that change with 
the flick of a switch. 
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witchable glazings can solve a classic problem 
that architects have been struggling with for 
years and save us a tremendous amount of en- 
ergy along the way.” 

That’s Stephen Selkowitz, the expert on win- 
dows and daylighting in the United States. On 
a hot, sunny California afternoon, he is de- 
scribing the ultimate window: an insulated, 
multi-pane, high-tech device that automatically switches 
from clear to dark and back again, capturing as much light 
as possible while rejecting unneeded heat. 

Just a researcher’s dream? Not at all. The pieces of this 
futuristic “smart” window already exist today. Though 
some are still laboratory prototypes, a few semi-intelligent 
glazings have hit the market. Usable, affordable smart 
windows could begin appearing on office buildings and in 
hardware stores by 1995, say optimistic researchers. While 
more cautious analysts peg the debut to be around the turn 
of the century, all agree on one thing—this technology is so 
useful it will soon be in demand, especially as energy prices 
climb. 

The reason is inherent in the limitations of today’s win- 
dows—even in the latest energy-efficient superwindows 
(“Window Technology Part 1: No Pane, No Gain,” June]. 
Want to illuminate a home or office as inexpensively as 
possible? Build huge windows that capture lots of light. 
Unfortunately, the heat that inevitably comes along with it 
increases the amount of electricity needed for air-condition- 
ing. Minimize cooling costs by limiting window size, and 
you automatically boost the use of electricity for lighting. 
That balancing act is what Selkowitz, director of Lawrence 
Berkeley Laboratory's Windows and Daylighting group in 
California, calls the “classic problem.” 

Tinted windows can prevent overheating in summer, but 
they also screen out useful heat during the winter and can 
darken an interior so much that electric lighting must be 
used all day. Shades make a manually “switched” window, 
but they aren’t all that efficient, says Selkowitz as he fid- 
dles with the blinds in his office to block the late afternoon 
sun. One recent study from the Lawrence Berkeley group 
modeled window use in a California office building and 
found that switchable glazings would cut electricity use in 
half, compared with tinted windows. 

A handful of companies, from giants like PPG and 3M to 
| the tiny two-man Molecular Displays, are working to devel- 
| op smart glazings. Virtually all focus on electrochromic de- 
| vices that darken or clear in response to a small electric 
current. The exception, Suntek, makes a thermochromic 
glazing called Cloud Gel that switches from clear to opaque 
when it warms beyond a certain temperature (see Cloudy 
to Clear). 

For controllable, see-through switchable windows, elec- 
trochromic glazings will be hard to beat. Deep blue or 
bronze when fully colored and barely tinted when bleached, 
these electrically controlled films can often also be adjusted 
to any hues in between. In addition to windows, engineers 
and designers are applying electrochromics to an ever-ex- 
panding range of applications—automobile mirrors and 
sunroofs, batteries, computer displays, and TV screens, to 
name a few. 

Though different companies are banking on different 
types of materials, most electrochromic devices look and 
operate much the same. They are essentially multiple lay- 
ers of compounds sandwiched between two conducting elec- 
trodes. At least one layer changes from clear to colored 
when oxidized or reduced, and another provides a steady 
flow of ions to keep the reaction running. Some devices 
make use of complicated organic chemicals, others rely 
solely on inorganic substances; some contain a semisolid or 
liquid layer, while still others take the solid-state route. 
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THREE ROUTES TO SWITCHABLE WINDOWS 


— ION CONDUCTOR 


_ TON-STORAGE 
ELECTRODE 


GLASS OR PLASTIC 


Proponents of solid-state electrochromics, 
such as this one from Lawrence Berkeley 
Laboratory, say it may last longer than or- 
ganic liquid alternatives. The tungsten ox- 
ide colors from clear to opaque bronze 
when it picks up an electron and lithium ion. 


In their Cambridge, Mass., 


laboratory, electrochromic 


In liquid-type electrochromic glazings, such 
as this example from Molecular Displays, a 
gel electrolyte separates two electro- 
chromic polymers. These polymers 
change from clear to colored when subject- 
ed to 0.8 to 0.9 volts. 


_ and the display bleaches from deep blue to 


ors to a deep blue in less than five seconds. As the viologen 


The suspended-particle display is colored 
in its uncharged state; powered, the polyio- 
dide-crystal particles in suspension line up, 


clear. Constant current is needed to main- 
tain the clear state. 


ILLUSTRATIONS BY JANA BRENNING 


chemists Nicholas Leventis and Young Chung—the 
founders and entire staff of Molecular Displays—demon- 
strate the switchable window they have built. It’s really 
just a small, barely blue electronic sandwich. Two thin 
pieces of glass, each coated on the inside with a transpar- 
ent film of conductive indium tin oxide, are the “bread.” 
The “mustard” is two dyes; plastered against one slice is a 
layer of viologen; against the other, a layer of Prussian 
blue. A gel electrolyte slathered between the two halves 
electrically separates the sides, glues them together, and 
shuttles ions back and forth. Two thin wires curl out from 
the back and front of the four-by-four-inch device, connect- 
ing it to a small direct-current power source. 

Leventis hits the power switch, and the tiny window col- 


picks up electrons from the negative electrode, it switches 
from its colorless form to a violet one. The Prussian blue at 
the opposite electrode simultaneously turns from colorless 
to blue as it loses electrons. Looking through the dark win- 
dow is like looking through the sunglasses that skiers use 
to cut the bright glare of snow. Leventis flicks off the power 
and the color remains. “These devices have memory. It will 
stay colored like that for hours without any additional cur- 
rent,” he explains. With the power back on he reverses the 
current, and the window rapidly bleaches back to its 
untinted state. 

The first commercial devices using this kind of switch- 
able glazing are already on the market. Gentex Corp. 
makes organic-based electrochromic rearview mirrors that 


_ NON-SWITCHED GLAZINGS THAT wd TRICKS 


Glazings needn't switch to help windows 
save energy or provide privacy. 

A holographic film designed by Advanced 
Environmental Research Group in Davis, 
Calif., for example, can direct a constant 
beam of light to a specific spot in a room 
even as the sun moves across the sky. Mi- 


croscopic grooves laser-etched into a piece 


of plastic bend incoming light. Aiming sun- 
light with these thin, passive devices would 
mesh nicely with electrochromic glazings, 
Says project director Richard lan-Frese. A 
strip of holographic film across the top of a 
switchable window could direct some bright 
light deep into a room even with the window 
in its darkened state. 

An “angle selective” glazing from Nippon 
Sheet Glass in Japan also bends light, but 
in a different way and with a different result. 
It uses specially tuned diffraction gratings— 
thin pieces of plastic with millions of invisi- 
ble slits spaced a fraction of a hairbreadth 
apart. Fhe distance is two microns, or two 
thousanaths of a millimeter. In one version, 
light streaming directly into the glass pass- 
es straight through, while light entering from 
angles greater than 20 degrees is scat- 
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tered. From head on, this glass appears 
clear; from the side, it looks frosted. With a 
different diffraction grating, potentially irritat- 
ing direct sunlight can be diffused into a 
soft, even light. Now available only in 
Japan, Angle 21 glass may eventually be 
sold in the United States. 

An intriguing privacy glazing is Contra- 
Vision from Cesar Colors in Burlingame, 
Calif. (see photo). Send the company a lo- 
go, photograph, or diorama and it is printed 
as tiny white and colored dots on one side 
of a clear plastic film. On the other side 
black dots line up perfectly with those on 
the front. The film creates an optical illusion 
when laminated into a window, which can 
be as large as four by ten feet. 

Stand in front of a ContraVision window 
and you see just the printed picture; stand 
behind it and it appears tinted, but clear. 
“Basically, the black dots carry the eye for- 
ward, while the white and colored ones stop 
it,” says ContraVision’s president, Claudio 
Cesar.—P. J. S. 


With ContraVision’s privacy glazing, you can 
eee 


automatically darken in response to 
bright headlights or other glare. The 
Zeeland, Mich., company is also work- 
ing on switchable sunroofs and auto- 
mobile windows. These could lead to 
architectural windows, says the com- 
pany’s director of electrochemical 
technology, Harlan Byker. But first, 
crucial issues like longevity and resis- 
tance to ultraviolet light’s damaging 
effects must be solved. “For architec- 
tural glass, we need to get at least a 
20- or 30-year lifetime,” says Byker. 

Solid-state devices built from thin 
films of inorganic electrochromic ma- 
terials may be the key to sturdy glaz- 
ings. “Organic materials break down 
in sunlight. Period. If you want 
longevity, stick with inorganic com- 
pounds,” says Ronald Goldner, direc- 
tor of Tufts University’s Electro-Op- 
tics Technology Center in Medford, 
Mass. In 1986, Goldner’s research 
team patented Smart Window glass, a 
switchable five-layer film less than a 
thousandth of a millimeter thick. It is 
based on tungsten oxide, which colors 
from clear to bronze when it picks up 
an electron and a lithium ion. 

Not only will solid-state thin films 
hold up longer, but they will also be 
easier to make. Multiple thin films 
can be deposited onto a glass sub- 
strate, conforming perfectly to each 
other. Pressing a semisolid gel be- 
tween two electrodes sprayed onto 
pieces of glass leaves countless micro- 
scopic gaps. “On the molecular level, it 
is like pushing the Rocky Mountains 
toward the Appalachian Mountains 
—they just won’t meet perfectly,” says 
Goldner. 

Taking a lesson from the makers of 
thin-film photovoltaic modules, researchers at Sage rp. 
in Valley Cottage, N.Y., hope to develop a fast, inexpensive 
way to make thin -film electrochromic glazings by 1994. 
Company president John Van Dine won't describe the pro- 
cess other than to call it “sequential deposition.” He sees 
two major markets for an electrochromic glazing: new win- 
dows and retrofits of the billions of square feet of glass al- 
ready in homes and offices. Skylights, for example, often 
_ deliver light where or when its not needed. Instead of 
adding a hard-to-manipulate shade, a remote-controlled 
glazing powered by a small battery or photovoltaic panel 
would do the trick, says Van Dine. 


60°F and 150°F. 


particle displays and polymer-dispersed liquid-crystal 

displays—take a different route to switchability. A 
“light valve,” developed by Research Frontiers in Wood- 
bury, N.Y., uses microscopic, needlelike polyiodide crystals 
suspended in a polymer fluid. This mixture is sealed be- 
tween two conducting electrodes, much like an elec- 
trochromic glazing. With the power turned off, the light- 
absorbing crystals randomly bounce around and block 
light from passing through. But turn on an alternating 
current, and the window's deep blue color begins to fade as 
the crystals line up “like sharp pencils all pointed straight 
at the walls,” says company founder and chief executive of- 
ficer Robert Saxe. Unlike electrochromic glazings, con- 


T- other electrically controlled glazings—suspended- 


CLOUDY TO CLEAR 


| Cloud Gel—dreamed up in 1970 by inven- 
tor Day Chahroudi as a companion to his 
Heat Mirror, the first low-emissivity window 
coating—finally appears to be ready for 
= commercial production. 

This switchable glazing is made from 
long strands of a special polymer that are 
mixed with water. The resulting semisolid 
goo is then pressed between two sheets 
of plastic. In its “cool” state, the long, van- 
| ishingly thin polymer chains spread even- 
ly through the clear mixture, and light zips 
right past them; in this state, the panel ad- 
mits 90 percent of incoming light. When 
you warm up Cloud Gel, however, the 
polymer clumps into tiny nuggets, turning 
the panel milky white and blocking up to 
90 percent of the incoming light. The sys- 
tem can be tuned to switch over within 
any two-to-three-degree range between 


Because Cloud Gel switches from clear 

to cloudy, and does so automatically once 
| it reaches its preset temperature, the tech- 
nology probably won't be used in view win- 
| dows. “People want to have control over 
when and how much a window switches 
and always want to be able to see out of it,” 
says Carl Lampert, who designs other 
smart windows at Lawrence Berkeley Lab- 
oratory in California. 

Instead, Albuquerque, N.M.,-based Sun- 
tek plans to use the gel as part of a trans- 
parent, highly insulated building panel. On 
a sunny day, light streaming through a roof 
or wall built with the company’s Weather 
Panels would gradually warm the building. 

.Once the Cloud Gel hit its critical tempera- 
ture, however, it would then switch to its 
opaque state, reflecting most of the sun- 
light back where it came from while still de- 
livering an even, cool light inside—and sav- 
ing energy.—F J. S. 


Cloud Gel can be “tuned” to change within a 
two-to-three-degree temperature range to 
provide energy savings. 


a ie together to tur Cloud 


Gel from dear to a ve doudy white. 


stant current is needed to maintain this type of window 
when it is in its clear state. 

Research Frontiers scientists recently encapsulated the 
crystal/polymer mixture into a plastic film. This eliminates 
the crystal-settling problems that had plagued the opera- 
tion of their switchable window. It also makes it easier to 
laminate the glazing into windows. Switchable sunglasses 
are another possibility, says Saxe. The company has al- 
ready licensed its technology to window and flat-panel-dis- 
play makers. 

Liquid crystals can also be used to make a light-valve 
type of switchable window. Encapsulated in a plastic film 
between two current-carrying pieces of glass, the tiny crys- 
tals normally scatter light, making for a frosted window. 
Hit the window with electricity and they line up, allowing 
light to pass through unscattered and turning the glass 
clear, at least when you're looking straight out. Look to the 
side, however, and things get a bit hazy. Like the 
suspended-particle glazings, these liquid crystals also need 
constant power to stay clear. 

First introduced in 1989 by the Talig Corp. in Sunnyvale, 
Calif., liquid-crystal windows began popping up in hotel 
conference rooms, hospitals, and banks. The Church of Sci- 
entology installed Taliq’s switchable windows in its 27,000- 
square-foot building in Clearwater, Fla., “mostly for priva- 
cy,” according to director of construction James Bond. At an 

(Continued on page 87] 
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Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


701 Wood Stripper Many traditional strip- 
pers contain dangerous or flammable chem- 
icals. Wood Finisher’s Pride is nonpoi- 
sonous and nonflammable, and will remove 
several layers of coating in 30 minutes. To 
get the facts on this unique new product, call 
1-800-45PRIDE. Free brochure 


702 Anderson Window & Patio Door Fact 
Book This brochure has ideas for creating 
distinctive light-filled environments using 
feature windows, patio doors, and roof win- 
dows. Call 1-800-426-4261. Free 


- 703 Stereo Equipment Cambridge Sound- 


works’ catalog has specials on systems and 
components from Philips, Pioneer, Denon, 
and Cambridge Soundworks, including com- 
plete Dolby Surround systems starting at 
only $999. Free 


704 Hobbyist Catalog Edmund Scientific’s 
112-page catalog contains more than 3,200 
products for the hobbyist, gadgeteer, and 
educator, featuring telescopes, weather in- 
struments, fiber optics, magnifiers, high-tech 
science toys, plus many items for science- 
fair projects. Free 


705 Colorado Vacation Kit For 144 pages 
of colorful photos, colorful comments, and 
information on all the exciting things to see 
and do in Colorado, just call 1-800-COL- 
ORADO, extension 953. Free 


706 Weather Stations Davis Instruments 
manufactures the world’s smallest, most af- 
fordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free 


707 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, and 
tractors. Featured are the new Snapper Jet 
Vac bagging mowers, revolutionary Ninja 
mulching products, and the most complete 
lineup of riders and tractors. Free 


ADVERTISEMENT 


Product Information 


708 Window Ideas A brochure from Marvin 
Windows illustrates with photos and render- 
ings how window sizes and styles can im- 
prove your home’s appearance. Detailed 
energy and maintenance information is in- 
cluded. Free 


709 Golf Helper A brochure from Minn Kota 
describes its new Electric Golf Caddy. It also 
explains how to use this powerful caddy to 
carry your clubs and help you save your en- 
ergy for the game. Free 


710 How-to Booklets. Klean Strip, which 
sells more paint removers, solvents, and 
paint thinner than any other brand in Ameri- 
ca, offers five do-it-yourself booklets on haz- 
ardous household waste disposal, paint 
stripping, protecting, refinishing, and more. 
Call 1-800-235-3546. Free 


711 Cable TV Descramblers Pacific Cable 
offers a catalog on Jerrold, Hamlin, and Oak 
at special dealer prices. Orders from stock 
are shipped immediately with quaranteed 
warranties. All major credit cards are ac- 
cepted. Free 


712 Control Water Weeds The Water- 
Weeder TM Harvester works just like a 
hedge trimmer under water. It cuts a four- 
foot swath and can be operated from a boat, 
dock, or shoreline. It's perfect for waterfront 
property owners, fishermen, or boaters. 
Free brochure 


713 The Woodworkers’ Store The 1992- 
'93 catalog with more than 150 new items 
features 100 full-color pages of domestic 
and exotic hardwoods, veneers, wood parts, 
specialty hardware, kitchen accessories, fin- 
ishing supplies, tools, books, and plans. 
Many exclusive items are hard-to-find spe- 
cialties. Orders are shipped in 24 to 48 
hours. The company has been in business 
more than 37 years, and satisfaction is guar- 
anteed. $2.00 


714 Tips on Woodfinishing Minwax offers 
a 30-page booklet with time-saving tips and 
easy how-to instruction. lt includes details on 
beautifying and protecting new wood, plus 
restoration techniques for old wood. Free 


715 Tufoil Oil Additive Next time you 
change your oil, change it into a patented 
engine treatment. Enjoy fast starts, smooth 
operation, better acceleration, and longer 
engine life. Lubrication is our business. Call 
1-800-922-0075. Free brochure 


716 Workout Equipment Nordic Sport's 
Multi trainer combines aerobic conditioning 
and strength training for a well-balanced ex- 
ercise program. For more information, call 1- 
800-892-2183, extension 66TC3. Free 


717 Gutter Alternative A brochure from 
Rainhandler provides information on its 
patented alternative to gutters. It gently dis- 
perses the rain from the roof of your house. 
There are no downspouts, no clogging, no 
cleaning, and no trenching. Free 


718 Dome Homes Since 1969, Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes. Mail in the 
coupon below or call 1-800-DOME-HOME 
for a brochure, “The Why, Which, What and 
How of Geodesic Domes From Timberline 
Geodesics.” Free 


719 Honeywell TotalHome The Honeywell 
TotalHome Automation System provides 
homeowners with a more comfortable, se- 
cure, simplified, and energy-efficient environ- 
ment. It integrates control of security and fire 
systems, temperature, lighting, and appli- 
ances into a single, easy-to-operate panel. 


720 Acuvue Disposable Contact Lenses 
The first lens you never have to clean may 
just be the most comfortable lens you've ev- 
er wom. For a trial pair certificate call 1-800- 
652-5353, extension 25. Free 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


i POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 POPULAR SCIENCE JULY 1993 | 
i Note: POPULAR SCIENCE New Jersey address is for Product Information only. I 
I Please send the items checked below. | am enclosing $1 handling charge (any num- I 
i ber of items per coupon) plus amount required for priced items. Orders will not be l 
i processed unless accompanied by the $1 handling fee. Do not send cash. | AM ENCLOSING i 
i L] 701 L] 705 L] 709 C] 713 $200 O 717 $ — for priced items l 
i | 702 L] 706 O 710 OU 7H I 718 $ 1.00 forhandling i 
I L} 703 O 707 O 7m O 715 Lj 719 $ OTAU RENITTANCE i 
a O 704 O 708 O 712 O 716 O 720 | i 
: Name (please print) 
4 Address ———————————— Cly 2 She Zip i 
| Please send check or money ord de out to POPULAR SCIENCE. 

elaine i j THIS COUPON EXPIRES SEPTEMBER 30,1993 i 
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Shoppers’ Showcase 


A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order well Please order directly from the advertiser. For 


woop HEAT] 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


CABLE TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


ISINGERS! (5205 = 
pr rd 

Unlimited Backgrounds” Æ 
| From Standard Records & CD's with the ge 
Thompson Vocal Eliminator™ Call for Free 

Catalog & Demo Record. 
Phone: (404)482-4189 Ext 60 
B Singer's Supply, Dept PS-1 


Charmas' ter” 


2307 C H 
GRAND RAPIDS. MN 55744 


Control Water Weeds 


Amazing Underwater Harvesting Tool 
the WATER-WEEDER Harvester 


Cut aquatic vegetation from a boat, from 
a dock or simply by wading in from shore. 
“Works just like a hedge- 
trimmer underwater.” 

Call or write today for FREE $ 


information package. g7 


TOLL FREE 
1-800-552-1217 
Waterside Froducts Corp. 
P.O. Box 876B, 
Lake Mahopac, 

g| New York 10541 
Satisfaction 
Guaranteed 


or money 
back! 


ee 
| Suson LE TV 


DESCRAMBLERS 


| WE'LL BEAT | 
| ANY PRICE! | r 


pait iens i 


OAK-PIONEER-SCIENTIFIC ATLANTA 


-24 HR SHIPMENTS! * QTY DISCOUNTS! l 
MASTER CARD ° AMEX ° VISA « C.O.D. 


1-800-284-8432 | 


Have make and model number of | 
equipment used in you area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10117 West Oakland Park Bivd., Suite 515, Sunrise, FL 33351 
(NO FLORIDA SALES) 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. f. Complete kits stort os low as $6,120. 

Attractive, easy-to-assemble, energy-efficient. $12 for 
a new + 100-page cotalog package. Color video $8 more. 


E TIMBERLINE GEODESICS | 


2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


Selec Comfort A Pi ü 


You to Select Different Firmness 


7986 Hightower Trail 
Lithonia, GA 30058 


Concept 
Provides 


Support and 
Comfort. 


and Comfort Levels for Each Side of the Bed. 


Revolutionary Air Support System. 
Select Comfort’s unique air support 


| system lets you control the feel and 


firmness of your bed—simply by pushing 


a button. Your mattress can be firmer than 


| the firmest innerspring or softer than the 
softest feather bed...helping you sleep 
more comfortably, reducing back pain and 


muscle aches, and providing true support. 


Change the firmness whenever you like 
to meet your exact preference. 


Variable Firmness = Great Sleep. 

You control the firmness of your bed— 
simply by pushing a button. Change the 
firmness as often as you like. Make your 
mattress hard as a board, or soft as a feather 
bed. The choice is yours. 


Select Comfort provides pro Pat back support and 
contours to your body, cisini uting weight evenly. 


Innerspring mattresses create pressure points 
and uneven soppor 


Waterbeds rely on dis lacement and can cause a 
“hammock effect,” bending your spine unnaturally, 


Adjust Your Side Separately. 

Inside the mattress are two air chambers. 
You can adjust your own side independently. 
With Select Comfort, you satisfy your own 
needs without compromise. 

Try Risk-Free for 90 Nights. 

Sleep on a Select Comfort for 90 nights. 

If you are not completely satisfied, return it 

for a full refund. 

e Five Year Full/15 Year Limited Warranty. 

* Also available in sizes perfect for your 
camper/RYV. 

Discover why 96% of Select Comfort 

users recommend it to their family 

and friends. 


“Lam a doctor and often come home exhausted. 
This mattress is the most comfortable I've tried.” 
Dr. Connie Horn, M.D., Clarksville, OH 


“The best mattress I've seen in respect to total 
body and ‘ee: spine support.” 
Dr. W. F. Lenz, Mankato, MN 


“For elie time in years, we wake up without 
aches and pains and have more energy!" 
Mr. & Mrs. Dennis Clevenger, Lawrenceville, GA 


ee FREE VIDE 


= and FREE Brochure 
1-800-831-1211 
Select Comfort Corp 


9301 75th Ave. N. Dept. 1486 
Minneapolis, MN 55428-1003 
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7] || T 
Small Engine 
f Technicians In Demand 
Get Started now. FREE 
Lifetime Security Kit s 
tells how to make an * 
extremely good income. ~ 
Send coupon to: 
Foley-Belsaw Company k Ja ry 
Dept.52275, 6301 Equitable Rd. MES- 
Kansas City, MO 64120-1395 
Name 
Address 
City _ State Zip 
Since 1926 
H) 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


Begin palit -time mas still retain hes stcurity of your 
| present position. We offer 20 services you can 
| perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe « Mill + Drill 


em FIX IT YOURSELF! 
* «x _ Easy to use! 

| % Save Money! 
save Time! 

„AS bwa as 5 $995 


For FREE Fact Kit ~ 
Call: 
1-800-345-6342 
| (Ask for operator PS ) 


or write: 
smithy Dept. PS 
Lathe « Mill + Drill 
3023 E. 2nd Street 
The Dalles, OR 97058 


LOWEST PRICES GUARANTEED! 
Panasonic, Jerrold, Pioneer, Scientific Atlanta 
PARE 20 Page Catalog Best Prices 


Money Back Guarantee 
Call oll Free Mon-Fri 96 EST 


1-800- 7712-6244 


US Cable TV Inc, Dept KPS073 
4100 N. Powerline Ra Bldg F-4 Pompano Beach, FL 33073 


| AMERICAN INTERNATIONAL TOOL IND., INC. 


RADAR JAMMERS 


“MAKES ANY VEHICLE ELECTRONICALLY 
INVISIBLE TO POLICE RADAR” 


THE 
“ECLIPSE” 


[TR-BAND JAMMER) 


LJ 100% LEGAL 


Q OPERATES ON at 
x, K, AND KA BANDS 


(J UTILIZES STATE-OF-THE-ART 
“PASSIVE RE-RADIATION” TECHNOLOGY 


LJ PROTECTS FROM ALL INSTANT-ON RADAR 


TO ORDER CALL: 
1 (612) 783-1666 


T.E.K. DISTRIBUTORS * 7928-B UNIVERSITY AVE 
FRIDLEY, MN 55432 


He's making a 
concrete flower pot... 
and so can YOU! 


Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 
| production trade secrets from the Book 
world’s largest mold manufacturer. Only $1 0 


CONCRETE MACHINERY CO., INC. 
. NC 28603 


~r 


GEODESIC - i 
DOM ES =: Pre cot m 


Dome Home Kits. R | 
à nes materials, recut, ready to assemble, 1100-4600. sa.” I 
e Send $15 for beautiful, 100 pp. catalog. floor plans. l 
accessories & prices. Moneyback Guarantee i 
GeoDomes WoooWorks 

6876 Indiana, Rm. A-7, Riverside, CA 92506 (Pn 909-747-8800) 


fi 


rn: 


DON’ TOETER 
we REPAIR 


Electronics Repel! = 
ia There's no faster, surer mathod 

for diagnosing and fixing your 

electronics than with the 


Electronics Repair Manual. 


_ © 900 pages © Large binder 


e Indexed * Only $59.95 plus shipping 
& handling * Ask about our supplement service 
30 DAY FREE TRIAL 
CALL OR WRITE TODAY 
ASK ABOUT PRODUCT RS701 
1-800-222-WEKA 


| WEKA Publishing, Inc. 


crags) 97 Indian Field Road, Greenwich, CT 06830 | | 


= PAINT REMOVAL 
and SANDING IUES 


e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

e STRIPS 1 50. FT. IN 15 SEC. 


S344 SANDER VAC 3 


eè FOR DUST-FREE SANDING * 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


1-800-932-5872 (401) 942-7855 
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his magazine, along with the 

other eleven publications of 

Times Mirror Magazines, 
wishes to commend the following 
public-spirited advertisers tor their 
participation in the Partnership for 
Environmental Education program, 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men and 
women to the highest levels of the 
study of environmental problems and 
their possible solutions. 


BCS AMERICA * Bio LAB INC. 
CHEVROLET * COORS 
ELJER * FISKARS * GOODYEAR 
HOMELITE 
JOHNSON CAMPING/EUREKA! TENT 
JOHNSON FISHING/MINN KOTA 
KEMP COMPOSTUMBLER 
KMART 
MUTUAL OF OMAHA : 
REEBOK * RYOBI ° SNAPPER 
TOYOTA * TROY-BILT 
U.S. STEEL * VALVOLINE 
VELUX * WAL-MART 
By supporting this conservation initiative, 


these advertisers have themselves become part 
of the solution. They deserve your applause. 


Partnership for Environmental 
Education Program 


= Times Mirror | 
àd Magazines 


Window technology 
[Continued from page 83 


expensive $100 per square foot, the 
market for these windows stalled, and 


Taliq stopped producing them in Jan- | 


uary 1992. 


Musts: last longer, cost less 


Despite their promise, switchable 
windows still need considerable work 
before they will be able to survive in 
the marketplace. Durability must be 
vastly improved—few people are like- 
ly to purchase an expensive window 
that needs to be replaced every ten 
years. This means creating systems 
that can switch back and forth hun- 
dreds of thousands of times without 
losing their punch, and that can also 
withstand a normal window’s harsh 
environment. 

More important, the price of a 
smart window must drop dramatical- 
ly. Sage’s John Van Dine estimates 
that electrochromic glazings must 
drop to $8 per square foot before they 
can penetrate the architectural-win- 
dow market. An efficient manufactur- 
ing process will help reduce costs; so 
will large orders. 

Costs aside, will smart windows ap- 
peal to the public? Lawrence Berkeley 
Laboratory's Selkowitz thinks that 
electrochromics should be far easier 
to sell than low-e, or emissivity, win- 
dows, which already appear in more 
than 25 percent of new commercial 
and residential windows. He calls 
low-e glazing an “invisible technolo- 
gy” that you just have to trust is 
working. “With electrochromics, you 
can see the technology at work and 
feel its effects right away,” Selkowitz 
adds. 

Steven Strong, an architect who 
specializes in energy-efficient design, 
has an equally grand vision. “You 
could make each window individually 
addressable and controlled by a cen- 
tral computer that responds to heat 
and light sensors, and even generate 
the power for switching from photo- 
voltaic modules,” says Strong, presi- 
dent of Solar Design Associates in 
Harvard, Mass. 

From there it’s just a small step to 
perfectly transparent, switchable win- 
dows that generate enough electricity 
to power an entire home or office 
building. See-through, thin-film pho- 
tovoltaic modules made by Solarex 
Corp. in Frederick, Md., are already 
being tested for automobile sunroofs 
that generate enough juice to run a 
cooling fan in a parked car. “The real 
long-term market, though, will be 
glazings that curtail electricity use in 
high-rise buildings,” says Paul Mc- 
Clusky, Solarex thin films product 
manager. PE 


INSIDE EVERY BODY 
IS A NORDIC BODY. 


a a 


You get results 70%_ 

faster than with other 
systems, with up to 40% =|" 
less time between | 


Inside every out- 
of-shape body is a 
firmer, leaner, trim- 
mer body. We cal s 


it a Nordic Body. L exercises. Youll see | 

You can find your | -i results in just twelve p 

Nordic Body with / 5 = weeks! — 

NordicFlex Gold”. . To order or | 
It's a revolu- get a free 


tionary in-home 


strength-training (4 J and 

system — the ; video 

only system with the call now. 

patented isokinetic ta 30-DAY 

resistance mechanism / | 5 ` 

that adjusts IN-HOME TRIAL 

cutomatically to your _ 

individual strength. | i ; b | Best of all, it’s from 
£1993 NordicTrack, Ine, ACME Ci om. All rig ie 5 reserved., Nordic rack 


E SS eee eee ee ee ee ee ee ee 


“FIND YOUR NORDIC BODY WITH NORDICFLEX GOLD. 


Call 1-800-445-2360 or write: NordicTrack, Dept. 18KG3, 104 Peavey Road, Chaska, MN 55318-2355 
J Send me a FREE brochure J Also a FREE VHS videotape 


Street 
Zip 


Name 
City 


| 
I 
l 
l 
l 
I 
I 
I 
| 
I 
l 
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GET RID OF YOUR GUTTERS! 
THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


— them with the Hundreds of thousands of 
RainhandleR have been installed 
on homes nationwide. They can be 
installed on yours in about 3 hours 
with a screwdriver. RainhandleR 

is virtually invisible, rustproof, and 
comes in white, brown or alumi- 
num finishes. 


STOP CLOGGING. 
RainhandleR 

needs no cleaning, 
because it con't 
clog. Its patented 


louvers break up For more information, send the 
roof water into a coupon to RainhandleR or call 
spray of tiny drops 1-800-942-3004 
and disperse them cole: 
away from your some distributor 
house. territories are 
STOP CLEANING. available. 
Youll never climb a ai 
shaky ladder again 
} toclean a gutter. 
RainhandleR comes Bt 
clean with a quick 
| blast from your 
garden hose-from j i 
s+ ground level. j i i 
et] STOP WATER i Dept PS073 from SAVETIME CORP. i 
DAMAGE. - 1285 Boston Ave., Bridgeport, CT 06610 - 
| RainhandleR in win- i Please send me your free information kit. i 
ter, poe your į Name i 
investment by 
helping to preveni ; AROEN - 
clogs and ice į Clty 1 
on the roof that 1 State Zip i 
otherwise lead to i j 
water rot and leaks, , Phone ( ) 


oo e e al 
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IEW. . Fe d, 
be lhe boss 
of a Locksmith Business 
Get Started now, FREE ON 
Lifetime Security Kit tells WFA 
how to make an extremely ¥ ) 
good income, Send coupon 
. to: 
Foley-Belsaw Company 
Dept.12326, 6301 Equitable Rd. | 
Kansas City, MO 64120-1395 | 
Name 
Address 
City State __ Zip 
Since 1926 
—— Ss 


Only $1999 


486DX2-66MHz Intel 
Full-Tower case 230w 
8mb RAM 

TEAC 5.25" & 3.5" FD 
2 ser 1 par 1 game W 
Imb XVGA card, 32 Bit | 
18.7 million color 

14" SVGA monitor 28 
210mb IDE hard disk 
wi 32 Bit controller 
DOS 6.0 & Window 3.1 
Mouse, 101 Keyboard 


ORDER: 4-800-238-4453 


TEL:(818)727-9054 FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 


Bason Computer Systems, Inc. 


Call 24 hours a day aw 


INFONGWe 


1-900/773-7300 ane 
89¢/minule, Must be 18 
Enteraccess code 58-64-36 


inio Mow usas ATAT li 
Line problems? Call DCi 515/270- 9600 
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Why wait for a profesinal weather report 
when you can have it at your fingertips 
anytime you want. The Weather Monitor II 
offers the most complete state-of-the-art 
weather monitoring system you can buy. 


FEATURES INCLUDE: 
eInside & Outside Temps 
Wind Speed & Direction 
*Inside Humidity 
«Time & Date 

* Barometer 
Wind Chill 


Alarm 


Wesruer Monitor I 


THE PROFESSIONAL 
HOME WEATHER STATION 


eHighs & Lows 

sInstant Metric 
Conversions 

Outside Humidity 


sil ¢Rainfall Option 
r et Optional PC 
=m Interiace 


Order today: |-800-67 8- 3669% PS631B 
M - a.m. to 5:30 ne m. Pacific Time + FAX 1-510-670-0589 
MIC and {VISA * One-year wa rranty © 30-day money-back guarantee 


|) AVIS [NSTRI Mt i TS 3465 Diasto Ave., Haywarp, CA 94545 


READY ... 
SET ... PULL! 


Get ready to power up steep hills 


with more low-end torque. Get set 
for the extra towing muscle that 
only the K&N Filtercharger® air 
filter delivers: 
Up to /5 extra hill-climbing horsepower 
*Up to 30 extra ft.-lbs. of torque 
(at 2500 rpm) 
*Exclusive Million Mile Warranty* 
«Street Legal -All 50 States 
So hitch up that heavy load. 
Now you've got some real pull 
with the K&N Filtercharger! 


Available by direct mail. Prices from $22.50. “See complete warranty for details. 
Automotive Catalog Available Send $3.00 to: K&N P.O.Box 1329 Riverside. Ca 92502 


& Dew Point Option | 


ri To Fala 
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operating system is ported, or translat- 
ed, to the chip. Apple is already working 
on the conversion, but it may be a year 
or more before it’s done. Likewise, it’s 
not clear whether a version of Windows 
will be ported to the PowerPC. 


Opening Windows 


Windows will be running on at least 
two RISC microprocessors this year: 
DEC’s Alpha and MIPS’s R4000. DEC 
and Microsoft have collaborated to 
produce a tailored version of the new 
Windows NT operating system for the 
Alpha AXP DECchip 21064 micropro- 
cessor, as it’s formally known. MIPS, 
meanwhile, is offering special kits to 
computer manufacturers that make it 
easier for them to build systems that 
use its R4000 and new R4400 chips 
and run Windows NT. 

Both could be very appealing pack- 
ages. The DEC and MIPS chips are 
64-bit microprocessors that are capa- 
ble of much higher speeds than Pen- 
tium, and both companies say they 
plan to undercut Intel’s prices. MIPS, 
for example, says its kits will enable 
PC makers to produce Pentium-level 
machines running Windows NT for as 
little as $2,500. 

Acer America Corp. will be among 
the first to sell a MIPS-based system, 
expected later this year. DEC will be- 
gin selling its Alpha PCs with Win- 
dows NT this year, and it’s also licens- 
ing its designs to other PC makers, 
such as Olivetti. 

It remains to be seen whether Win- 
dows NT truly levels the playing field 
and makes RISC systems a safe alter- 
native for PC buyers, as many chip 
makers hope. While Windows NT 
—which is a complete operating system 
in itself and doesn’t require DOS—will 
run all Windows programs, it won't run 
them at top speed unless they've been 
fine-tuned for a specific RISC chip. 
That means software publishers may 
have to develop separate versions of 
their Windows programs for each RISC 
processor. Windows NT also requires a 
great deal more memory and hard disk 
space than previous versions of Win- 
dows, making it difficult to produce the 
kind of inexpensive PCs that savvy 
shoppers have come to expect. 

Weaving your way through these 
many choices won't make buying a 
new PC any easier. Ultimately, 
though, the new chips on the block 
seem destined to result in faster, 
smarter, and splashier PCs for less 
money. And that’s a journey worth 


| taking, even if the road winds a bit 


along the way. (Next month: the New 
Operating Systems.) 


| 


Rescuing an American icon 


[Continued from 0 75) 


Bartlett plant pathologist. A second op- 
tion is to combine a trap with a 
pheromone, a chemical that attracts 
bark beetles. This can be used to moni- 
tor the insect’s population, as well as 
draw it away from the elms. Another 
idea is a version of sacrificing chess 
pawns to save the queen and king: Elm 
trees that are considered low in value 
—that is, “weed” trees growing along 
spring banks or those that are not part 
of a landscape—are killed with a 
strong herbicide. “The beetles mass-at- 
tack the stressed tree for breeding,” 


says Fraedrich, “But the tree dies so | 


quickly that the bark dries out fast.” 
Too fast for the beetles, which can’t re- 
produce successfully in the dead wood 
because they require a certain level of 
moisture to maintain their broods. 


Challenges that remain 
Dutch elm disease isn’t the only ail- 


ment to worry about. All the work to | 


develop new elms and protect existing 
ones can be futile, for example, if an- 
other disease, elm yellows, appears. 
“The disease is localized, but where it 
exists it’s a big problem,” notes 
Fraedrich. Some elm hybrids are resis- 
tant. But otherwise, the pathogen is 
unstoppable. Caused by a mycoplasma- 
like organism, which Fraedrich says is 
“somewhere between a bacteria and a 
virus,” elm yellows kills the root sys- 
tem. “By the time you see the symp- 
toms,” he says, “the tree is dead.” An- 
other, cosmetic annoyance: elm leaf 
beetles, which skeletalize leaves. Tradi- 
tional American elms can tolerate 
these insects, but many Dutch-elm-dis- 
ease-resistant hybrids cannot. 
Townsend and entomologist Richard 
Hall at Ohio State University in 
Columbus are developing leaf-beetle- 
resistant elms. 

In any event, many tree experts re- 
main optimistic about the elm’s future. 
“We're going to have American elms 
back on the streets, albeit probably not 
in the numbers that there were be- 


fore,” says Santamour of the National | 


Arboretum. “We want to scatter our 
eggs a little bit, and make sure they 
don’t all break at the same time,” as 
has happened in years past. 

Resistant American elms, hybrids, 
and new screening techniques will be a 
boon to the tree’s survival, as will the 
advanced treatments for existing 


trees. But the final salvation may | | 


come from the American elm’s natural 
hardiness and tolerance for abuse. For 
one thing, points out Fraedrich, the 
trees reproduce with abandon. “They 
are prolific even as seedlings.” For that 
reason, among the others, he adds, 


“there will always be elms.” 


Fairhope, AL 
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Chemical weapons 


[Continued from page 71] 


spokesperson for the U.S. Army Chem- 
ical Materiel Destruction Agency in 
Aberdeen, Md. One incinerator burns 
the liquid chemical agents at 2,700°F; 
a deactivation furnace with a rotary 
kiln handles the weapon’s explosives 
and propellants; a third furnace decon- 
taminates metal parts; and a dunnage 
incinerator destroys packing materi- 
als. The salts that remain after incin- 
eration are sent to a California haz- 
ardous-waste landfill; the Army plans 
to salvage the metals as scrap. 


| A burning issue 


Although the stack emissions from 
the facility’s four furnaces pass 
through elaborate “scrubber” and mon- 
itoring systems, environmental groups 
and people living near proposed incin- 
erator sites worry about air pollution: 
If the chemical agents are incomplete- 
ly burned, they can release toxic by- 
products such as dioxin. There is also 
a possibility that chemical weapons 
could explode during transport or dis- 
mantling. Earlier this year, the John- 
ston facility had to be closed for a cou- 
ple of weeks after a fire swept through 
a containment area where a mustard- 
gas projectile was being dismantled. 

Despite public opposition to inciner- 
ation, the Army has no backup plan. 
Congress, however, is holding up funds 
for the construction of a new incinera- 
tor at Anniston Army Depot in Alaba- 
ma, pending a review of alternatives 
by an expert panel meeting under the 
auspices of the National Research 
Council. Options on the drawing board 
include: 

è Supercritical water oxidation. Dis- 
solved in supercritical water (water 
under extreme heat and pressure), 
chemical agents are oxidized by oxy- 
gen introduced from air. 

è Steam gasification. Chemicals 
treated with steam at about 1,800°F to 
2,400°F break down into simpler 
molecules of carbon dioxide, carbon 
monoxide, and hydrogen. 

è Plasma arc pyrolysis. A thermal 
plasma field, created by passing an 
electric current through a low-pres- 
sure airstream, atomizes chemicals. 
The elements recombine into hydro- 
gen, carbon monoxide, and hydrochlo- 
ric acid. 

A June 1992 report from the con- 
gressional Office of Technology Assess- 
ment suggested that none of these al- 


| ternatives would be ready in time to 


meet disposal deadlines, however. 
Also, says Tischbin, there’s no way to 
do away with incineration entirely. 


| “We may be able to replace the liquid 
| incinerator, [but the options are] very 


questionable in terms of explosive dis- 


posal, and we don’t know of any other 
technology that would handle the met- 
al parts,” she adds. 

The Army hopes to eliminate the 
risky disassembly process by combin- 
ing incineration with cryofracture. In 
this technology, now undergoing pilot 
testing, an entire weapon is immersed 
in a frigid cryogenic nitrogen bath, 
which makes it brittle, and then is 
fractured with a hydraulic press; the 
fragments are incinerated in a single 
rotary kiln. A National Research 
Council panel that studied large-scale 
cryofracture in 1991 warned, however, 


that the technology may not be ready 


for many years, and it “is not especial- 
ly useful in the disposal of bulk agent 
or in the disposal of munitions such as 
rockets, whose aluminum [or copper] 
shells, rather than growing brittle at 
lower temperatures, actually become 
tougher.” 


40,000 tons of trouble 


In Russia, which has also agreed to 
destroy its chemical arms within a 
decade, expensive incineration may 
not be the answer. In 1990, the Soviets 
unveiled a chemical-neutralization 
plant near Chapayevsk in the Ural 
Mountains, 500 miles southeast of 
Moscow. The resulting public outcry 
led to the closing of the plant, which 
was the only facility that the country 
had built for destroying chemical 
weapons. 

In January, the United States, Rus- 
sia, and more than 100 other nations 
met to support a treaty that aims to 
destroy all chemical weapons by 2005. 
This treaty would cover new “binary” 
weapons as well as the 25,000 metric 
tons of old “unitary” agents in the U.S. 
stockpiles. Unitary agents are directly 
toxic to humans; binary weapons con- 
tain two chemical components that are 
relatively nontoxic until mixed. 

To become international law, the 
treaty must be ratified by at least 65 
nations—the goal for that is 1995. The 
nations would then have a decade to 
destroy the arms. A country could get 
a five-year extension if needed for tech- 
nical reasons. Russia, many believe, 
will have to apply for the extension. 

Getting rid of old chemical weapons 
is proving so difficult, in fact, that des- 
perate Russian scientists have enter- 
tained a daring idea. Financially 
strapped by the fall of communism and 
saddled with 40,000 metric tons of 
chemical munitions inherited from the 
former Soviet Union, Russia has con- 
sidered killing two birds with one large 
stone: destroying the entire chemical 
stockpile with underground nuclear 
explosions. 
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The extrasensory car 


[Continued from page 79] 


latter system has been slowly evolving 
from various on-board navigation sys- 
tems tested by GM and others. 

The accuracy of these systems is im- 
pressive, and most of the development 
work now is focusing on conveying the 
information to the driver. The Telepath 
van uses a HUD combined with verbal 
commands. A mechanical-sounding 
voice directs the driver to “turn left at 
the next intersection,” while a simpli- 
fied arrow points the way on the HUD. 
Early warnings are provided by no- 
tices such as “0.2 miles to intersec- 
tion,” while on occasion the whole dis- 
play is dominated by short-lived alerts 
like “flood warnings.” The setup is as 
clear as any navigation display I have 
encountered. 


Studying the driver 


GM’s latest HUD resulted from 
studies that determined exactly where 
the driver is looking at any point in 
time. Perceptual studies that seek to 
develop an easily comprehended visual 
display are based on research that 
studies eye motions to clock exactly 
how often a driver’s eyes stray from 
the road. The technique involves an ar- 
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ray of tiny video cameras, coupled to a 
laser beam that reflects from the 
cornea and can measure exactly where 
the eye is facing. 

Aside from its use in research, the 
eye-motion detector is one of a series of 
tools used in biomechanical research 
that can directly monitor the physical 
well-being of the driver. Some eventu- 
ally could be miniaturized and used to 
actively control the car. 


One such system is a pressure-sens- | 


ing mat that orginally was developed 
to measure seating comfort by detect- 
ing any areas of the body getting un- 
due pressure that could cut off the 
blood supply. Automotive seat supplier 
Lear Siegler is working on a sensor 
that automatically, adjusts a driver’s 
seat as soon as he sits down. Toyota 
has demonstrated an air-conditioner 
control that monitors body tempera- 
ture directly, rather than waiting for a 
driver to decide if he is too hot or too 
cold. 


The neural approach 


A second generation of sensors used 
to measure seating comfort in the lab 
actually monitors electrical impulses 
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generated by tense muscles. So far, 
this has not been incorporated into a 
self-adjusting seat. But Nissan re- 
searchers have gone so far as to sug- 
gest that remote-monitoring electroen- 
cephalograms could potentially tell 
whether the driver is dozing off—a 
particular problem on traffic-jammed 
Japanese highways. The eye-motion 
detector has similar potential; if you’re 
not blinking, you may be asleep. 

Ultimately, biomechanical sensors 
could give the car itself a rudimentary 
neural system, coddling the driver, — 
making him comfortable, or giving him 
a poke in the ribs if he gets out of line 
or starts to doze off. That’s a long way 
from the sense of control that comes 
from cranking up an inanimate block 
of steel in the morning and making it 
do your bidding. The notion of a car 
with extrasensory abilities could be in 
conflict with the common pleasures of 
driving, if not an outright invasion of 
privacy. 

Still, the potential safety benefits are 
difficult to ignore, and sometime in the 
next decade, on-board electronics that 
expand the senses may become as com- 
mon as the rearview mirror. fs 


kigari Agree, the Potential for Steel 
Framing in Today’s Residential Construc- 
tion Market is UNLIMITED, and Growing 
FAST. Call Today to Learn How You Can 
Cash in on this New Era in Home Building. 


Call Today to Order a $19.95 Tri-Steel 
4\Video or a FREE Information Packet: 


1-SOO-TRI-STEEL 


= \ or call (817) 497-7070 


Fax: (817) 497-7497 


a‘\ or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 


© Copyright 1993, Al Rights Reserved 


POPULAR SCIENCE JULY 1993 + 93 


SEE THE MAGIC OF THE UNIVERSE! 


| ree galaxies, colorful nebulae, the solar system and 
| | tases of fascinating objects are yours using large affordable 
| eo seb 8" telescope complete only $275! “Best Buy” 
Magazine Dec, 1991! Sizes up to 17.5"! Ask for free 


Approx. Wi. 60lbs. LOCKDOWN SECURITIES, INC. 
ee _ Manufacturer of Compact Metal Working Tools | 
ne 605 S. Adams St. Dept. PS-7 
Eai Laramie, WY 82070 
TAE 307-745-5999 Fax 307-742-5999 


| oman that includes a telescope tester and an Odyssey 
telescope operations manual. See it now! 


COULTER OPTICAL, ING. PO. Box K, Dept. PS. 
idyliwild, CA 92549 Phone (909) 659-4621 


* Square D Company 

* Canadian Pacific RR 
* Harley-Davidson 

* Magic Chef 


* Coca-Cola 
* Martin-Manietta 


* Lear- Siegler 
* Thermo King 


“Optimum Optics At Minimum Cost Since 1967" 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! + Compare Our mar Retail Prices! 
a Orders From Stock Shipped Immediately! 
+ Guaranteed Warranties & Prices! © All Major Credit Cards 


PACIFIC CABLE CO., INC. 
73252 Reseda, Dept.14 ‘Reseda, CA 91335 
For catalo e] _ orders & ieickennifar 1-800-345-8927 


EXCESS INVENTORY 
EDUCATES KIDS 
Turn your excess inventory into a 


substantial tax break and help 
send needy kids to college. 
Call for your free guide. 


Peter Roskam, Executive Director 
(708) 690-0010 


P.O. Box 3021, Glen Ellyn, IL 60138 


‘SURVEILLANCE 


& COUNTER SURVEILLANCE Electronic Devices 


*NASA-Ames Research Center 
* U.S. Dept. of Agriculture 


* Dinseyland 


* Los Alamos National Lab 
è 1.5. Forest Service 
+ City of Independence, MO 


schools, cities, manufacturers, machine shops. welding shops and other business that have 
* Edwards Air Force Base 
*U.S. Army & Air Force 


purchased ourebenders. 


A SMALL SAMPLE OF OUR CUSTOMERS (Not listed, over 8000 government agencies, 


+ General Motors Proving Ground 


+ Chrysler 


* Kennedy Space Center 
* Sony 


* Alcoa Aluminum 
| # US. Dept, of Justice (prisons) 


* Milwaukee Electric Tools Corp. 


Transmitter Kits.. $39.95 ppd., Voice Changers, 
Telephone Recording Systems, Vehicle Tracking, 
Bug & Phone Tap Detector & More! 


NEW! Telephone PRIVACY PLUS- defeats p earl ee a 


and automatic tape recorders on your line 


FOR CATALOG SEND $5.00 TO... 
@OBO Po. Box 337, Buffalo, NY 14226 (716) 691-3476 


AAT 


You just separated your trash. 


GET RID OF ENDLESS 

MONTHLY EQUIPMENT 

RENTAL FEES! 

Owning your cable 

equipment saves you the 
, ) high cost of monthly | 

=== pene Wiccan. rental charges, and gives 
eo ee you complete control of 

ete your TV. 


lm Toa We have the Best in 
CONVERTERS and DESCRAMBLERS! 


Everquest ° Panasonic ° Jerrold ° Zenith ° Pioneer 
Scientific Atlanta ° Oak © Eagle « Hamlin ¢ Tocom 


1 800 624-1150 


Recycling if you'd You will | 
is easy, isn't it? like to know more, find 
In fact, senda taking the first | 
it's one of postcard to step toward recycling | 
the easiest ways the Environmental can be as easy 
you personally Defense Fund-Recycling, 

can make the world 257 Park Ave. South, as itis 

a better place. NY, NY, 10010. here on paper. 


RECYCLE 
It's the everyday way to save the world. 


ENVIRONMENTAL 
DEFENSE FUND tt 


P.O. Box 241296 © Omaha, NE 68124-5296 


rr 


Oke 
PLANNERS . 
LIBRARY 


Books & — For Your New Home 


PICK YOUR STYLE... NEW BLUE RIBBON WINNERS SOLAR 
“COLONL AL OME ee” 
USES 


| Over 200 tame Plans 
Specially Desg Far i WER 
| z pia rn A DAIRY acy hance Re =a | liiy gierinw ar aipe raniad | 3 
—— WET Laven Eee: i adi as i i E x : a i Tap x ' o 
EN Western Victorian Bc Colonial Houses El SPA Ei Farmhouse& O Hoe Plans For 
Home Plans Dream Homes 161 historical houses with Home Plans ‘Country Homes Solar Living 


215 designs that capture 160 striking Victorian and modern interiors, many from 200 efficient plans from 7 200 country designs from 100 stylish, energy-efficient, 
the spirit and diversity of Farmhouse designs from Colonial Homes Magazine. top designers that youcan classic to contemporary passive-solar designs, plus 


the Wester lifestyle. three leading designers. 208 pages. $10.95 ~ really afford to build! by 7 winning designers. how to site them. 
208 pages. $8.95 192 pages. $12.95 | 224 pages. $6.95 224 pages. $6.95 192 pages. $10.95 
OUR FINEST COLLECTIONS . TT | E AFFORDABLE LUXURY 


nome DRR P D a y Bi r i z ; : oo B = in | : : pn z T | AFFORDAB LE 
MOST POPULAR Or RAE DESIGN UAN ERTES ato ne |] HOME PLANS 
HOME DESIGNS | sepsis Fe ay Be ee am || roni PRESET ooer 


400. of Arnerica’s Fiati Howes 


cd Most Popular E Encylopedia Ea cnten Traditional Affordable Luxury 


Home Designs Home Designs Home Plans Home Plans Home Plans Dream Homes 
400 of our customers’ 500 exceptional plans for Revised! 341 sleek, Revised! 403 elegant, 403 cost-saving plans 150 fine luxury plans— 
favorite, proven plans in a all styles and budgets— modem designs featuring beautiful homes in classic specially selected for loaded with luscious 
variety of styles. the best book of its kind! open floor planning. styles with today’s modest to medium building amenities! 
272 pages. $9.95 352 pages. $9.95 304 pages. $9.95 amenities. 304 pages. $9.95 budgets. 320 pages. $8.95 192 pages. $14.95 
REMODELING DECKS LANDSCAPES [AT ee oe 
: TR RAT | eee ne Ei “Kew | Be ae THE BOOKS I'VE CIRCLED: l 
j ' | 3 4 
I 4 i 
I | 
I | 
i 
I | I 
B | 
| ay: pu ki d ee i 
| 2 ET a i R i FREE! Total AGS ls aot E ee ce 
The Home Deck Planner Front Yards į Limited Offer! Sales Tax (AZ 5% MI 4%) nunun i 
Hemogeler 25 outstanding single and 40 fabulous front yards. With any purchase, you New Design Poolo. aa F 
Revolutionary collection of multi-level deck plans you 208 pages. $12.95 Í will receive our latest Poda ad ae ere l 
31 remodeling projects— can build or contract l New Design Portfolio í ge a i? Papen a E ee ee OD | 
from facelifts to family yourself, Back Yards absolutely free! Total. Enclosed... inii $ 
additions. 112 pages. $7.95 112 pages. $7.95 40 beautiful back yards. i Namo i 
160 pages. $12.95 i I 
| Address | 
AVAILABLE AT LOCAL BOOKSTORES OR ORDER BY CREDIT CARD | State Zip j 
CALL TOLL-FREE 1-800-322-6797 | amig, ETIA ` 
u sa | - | | ~i. HOME PLANNERS, INC. | PSM37 | 4 
Canadian customers call Toll-Free 1-800-848-2550 or mail in U.S. funds L! DEPT. BK, 3275 WEST INA ROAD. SUITE 110, TUCSON. AZ 85741 ee a 


3-4 Classified Opportunity Mari 


CABLE TV DESCRAMBLERS 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 
30-Day No-Risk TRIAL PERIOD. 


e Money Back Guarantee PEE EE ER * OWE YEAR WARRANTY ON ALL 
e Quantity Discounts TetonieOokeHenilin PRODUCTS IN WRITING! 


e All Makes & Models 
e Customer Satisfaction 


* BUY 2 SAVE 10% ON SECOND UNIT. 


* EASY TO INSTALL INSTRUCTION BOOK 
WITH EVERY ORDER. 


* FRIENDLY, COURTEOUS SERVICE. 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


ELECTRONICS FOR A FREE CATALOG OR QUESTIONS CALL: 


1-800-729-1776 


CABLE TV “BOXES” | 
WHOLESALE PRICES! 
CONVERTERS # DESCRAMBLERS 

REMOTE CONTROLS e 
ACCESSORIES 
FROM $9.95!! 
CALL NOW!! 


—GUARANTEED BEST PRICES— 


= Scientific Atlanta 


Order your FREE catalog to day! 


THE HIG H COST OF RENTAL 
FEES BY OWNING | 


Challenge i it. G0 iia 


—BEST WARRANTIES— 

—|MMEDIATE SHIPPING— 

—GUARANTEED STOCK— 
—cod's— 


LAKE SYLVAN 


i NU-TEK SALES, INC 
l- 800-228-7404 | ELECTRONICS SORRY NO MINNESOTA SALES 


CALL FOR A CATALOG NOW!! 


800-800-4582 


ORDE] R TOLI -FREE zi m 


td i 


{~ 3250 Hatch Rd. Suite 1A 
A Cedar Park, TX 78613 


smo oor om HELICOPTER! 


oe wees sc stk = pen nana 


BUILD A BIKECA 
The Amazing Mini Car You Can 
Build with Bicycle Parts! 
Electric Motor ag 


SAVE! SAVE! 


CABLE TV 
DESCRAMBLERS 


@Several helicopter a 
kits & plans avail. MAAA 


Helicopter Plans ........ oa. 95 
Heli. Experimenter Book . . . $11.95 
All New Catalog/Kit Info. . . $10.00 


PIONEER - SCIENTIFIC ATLANTA 
READY-TO -SHIP! 
| 6 MONTH WARRANTY! ABSOLUTELY 


P.O. Box 50-A 
Riderwood, MD 21139 
Credit card order line: 1-410-583-8366 


BUILD YOUR OWN 
ROCKET MOTORS! 


© UP TO 80 POUNDS THRUST! — 
© USING SIMPLE MATERIALS! 
© FOR JUST PENNIES APIECE! 


Homemade rockets go together quickls Use 
homemade fertilizer/charcoal fuel, Models 
fy thousands of feet! Speeds to MACH I! 


Write sl ou gl p ue. and yee "Il send you u 
worki Ej “pehani tieciri racki 


FREE COLOR CATALOG! 


CABLE T.V.=-ff 4 (800) 950-9145 


DESCRAMBLERS| 


LOWEST PRICES- SY ener ee TE 
Money Back Guarantee m MPLS. MN 55449 


Bi | 9-6 CST 


L used in your area when calling 


a Hi 33 Ih 


ner: ND a v how fu make vourown 
homemade rocket ee iaungs, all uang 
BANNE TAA voui find around vour house 


SEND $2. 00 TO: 
Depi. PS7, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


1470 OLD COUNTRY ROAD, SUITE 315- PS 
HVIEW NY 1 
ANO NY SAL ES 


96 © POPULAR SCIENCE JULY 1993 TR 


FOWERD BY TWO ee TRIC 


FULL-FUNCTION 
UNDER WATER CRUISER PLANS $12.95 + $2 posag 


SUB SYSTEM | 


WHY RENT? 


JERROLD - OAK « HAMLIN + ZENITH | 


ite) =8 eas anaes) esc | | Build the World's Most Energy Efficient 


| MASTER CARD - VISA - AMEX - C.O.D. 


Argo 8x8 and 6x6 are 
the most popular light 
amphibious off-road vehicles in the world. 
Sold and serviced nationwide. 
For information or the dealer nearest you. 
call toll free 1-800-561-9508, 


PATENT PENDING 


Lengih:12 | 
Maw. Dein: Sd 1 
Mor. Speed: 15 me 
Complete Blue Prints, Photos i 


Box 741195, Houston TX. 7727: 


And Environmentally Sate Home 
Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 

Free brochure or send $8 for a Planning Kit 

American Ingenuity 


3500-P Harlock Rd, Melbourne, FL 32934 
407-254-4220 


Classified Opportunity Mart 


WARRANTY- 


Call Toll Free 1 800-932- 9344 
203-732-1900 
FAX: 203-735-0556 


Ext. 


- : wees s469 


EUY FACTORY 
Er DIRECT AND SAVE! | 
k OPEN TO THE PUBLIC 


Sy om J ee} 30 DAY MONEY BACK GUARANTEE! 


PROTECTION FOR: 
Cars, Trucks, RV's, 
nS 199 Boats, Docks, Hot I 
Tubs, Motorcycles, 
Paintbooths, Pools, Workshops, l 
Gov't and Industrial Contracts, 
Sandblasting, Camp or Temporary i 
Shelter, Walkways, and More! 
| HEAVY DUTY Steel Frame. Durable 
| Dupont® Cover with Zipper Door. 
Sizes Available from 5" to 60° Wide, l 
| 30' High, Any Length. Withstands 
High Winds, Sun, Sap & Heavy | 
=) Snow. Assembles and Anchors 
| Easily. No Property taxes or per- 
mit required. Covers last up to 20 
Years. We Ship to Your Door! 
DEALERS & E XP PORTERS WELCOME! 
CALL FOR INFORMATION! 


COVER 


INSTANT GARAGES 
ALL WEATHER SHELTERS 


CABLE TV DESCRAMBLERS 


***VIDEO cll oom AVAILABLE*** 


Multi-Vision Electronics So. 


1-800- 835-233 
1-800-327-8544 


1 800 643-4258 
All Makes & Models 
30-Day Money Back 
Guarantee 
* Free Catalog 
Showtime Cable 


643 N. 98th Street, Suite 260 
i Omaha, NE 68114 


ALL TERRAIN VEHICLES 


BUY ONE AND.WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max ATV 


6 wheel drive 
Amphibious 
2and4 § 
passenger 
models 


D i 


Call Toll-Free 1-800-255-2511 


in the US. 


[From anwhere or Canada 


Recreatives Industries. Inc. 


60 Depot Street, Buffalo, NY 


14206 


ALTERNATE ENERGY 

REE HYDROGEN FUEL and OXYGEN from 
ater. Generator uses solar cells. Plans and Kit 
5.00. Prairie Power, 194-3803 Calgary Trail, 
ite 1331, Edmonton, Alberta, Canada T6J 
B. i 


50 ELEGANT ECOLOGICAL TECHNOLO- 
IES! AMAZING CATALOG! Send $2.00. 
XCO, Box 19250, Jean NV 89019 


IANT SOLAR PANELS $44.00! Catalog 
5.00. QUAD ENERGY, P.O.Box 690073, 
ouston, TX 77269. (713) 893-0313. 


DLAR SWIMMING POOL HEATERS. Call for 
be pool heating guidebook. 1-800-227-7657. 


123rd Ot ite 
BEST BUYS 

BEST SERVICE 
STARTS WITH A | 
FREE CATALOG Ff = 


By perchesing cable equipment form Hulu- Vision Bermana the porches ape agrees. rera to comply woth pte À edera [ews regan piven merer of 
cable TV equipment, if you are ommare of thee lies check with pour local officials. 


Ste #126 Omaha. NE 68144 


Tech. Line (402) 331-3228 


ued 


J 
i 


oii 


Eza 


TURBO AIR SADDLE || 


ponya MOST + FOR ROAD, MOUNTAIN & EXERCISE BIKES 
rouFORT ABLE =. FULLY ADJUSTABLE COMFORT LEVEL VIA AIR 
| "ype OH A ia: VALVE IN BOTTOM OF SEAT 
cusHION OF Al « REFLECTOR TAG FOR OPTIMUM VISIBILITY 


+ RESISTS MOISTURE, MILDEW & UV. RAYS: | 
sing ti ee $34.95 + $5 P/H TO: 
i DA — - ROHAN MARKETING INTL 
6735 N Corie La., West His, CA USA 91307 
CA Residents add sales tax 
1-800-432-5909 


+ ILAN TURBO AIR = FREE RR OCHURE 


MADE IN U.F A 


| ALTERNATE ENERGY l 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, RAR 1P, Holton, KS 66436. 
913-364-4407. 


WILD CATALOG!—TECHNOLOGY SUF- 
PRESSED BY GOVERNMENT/CORPO- 
RATIONS. Send $2. CHRIS, 7730 BLONDO, 
OMAHA, NE 68134-6608. 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed ‘by governmentindustry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE ENERGY! Fuel-Less Motors and Genera- 
tors! H&A, R2EPS Bowling Green, MO 
63334-9350. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free infor- 
mation. ABCO, Box 306-S7, Seminary, MS 
39479. 


Free Energy Systems. Great catalog! $2. 
DWFrench, POB 2010(FRPS), Sparks, NV 
69432. 


FREE ENERGY: THE FINAL SECRET. Tom 
Bearden, 1993. $10. Build generator without 
moving parts! ULC, Box 10671, Glendale, CA 
91209. 


UTILITY COMPANY FREE HOME, BUILD ANY- 
WHERE. PLANS $29.00. SNAYLOR, BOX 2148, 
ALPINE, CA 91903. 


SAVE $$$ on Energy Bills INEXPENSIVELY! 
Booklet with 75 INNOVATIVE WAYS. Send 
$3.00. AEC, Box 109, Edenton, NC 27932. 


World's Longest Squirt 
Totally outperforms the competition, 
and no pumping!! 


MAX BLASTER... 


e Satisfaction Guaranteed 
e Fills in Seconds 
+ Unbreakable 
e Two Spray Modes i | 
New and revolutionary, just pull the trigger for longest 
range squirt or push the Max Blast Button to release a 
drenching blast. The air inside the tank is compressed 
by the water supply pressure during refilling (fills at 
hose spigot only). Set includes a Max Blaster, and for 
a limited time the Dual Bottle Back Pack is FREE!! 
The Max Blaster is made in USA from recycled materials 
MAX BLASTER WITH FREE BACK PACK 
$17.95 + $3.00 Shipping 
Visa or Master Call 1 800 862 5278 
or mail Check to P O Box 764 Forest, VA 24551 


Ray-Ban Seen 


at unheard of low prices, through our volume | 
we're able to offer these at only $49.99 each, in gold | 
colored metal kamak 58mm size) List is $49.80, oia | 
save 48%. To order call 1-800-786-2071 & charge it to 
VISA, MC, AX or Discover charge cards (add 3.90 per 
order for ehp/handling). Money-back guarantee, most 
orders shipped in 24 hours. Available wilh prescription 
lenses—for a FREE Giecount Catalog & Sunglass 
howe Selection guida call 1-51 2847-5971, or wrile: 


20x30 
25x50 
30x40 


SAVE Up To 40% 


| STEELHRISTEA 


ALTERNATE EN ERGY 


SOLAR ELECTRIC INDEPENDENT HOME 
BOOK for photovoltaic system design, schema- 
tics, installation and maintenance. 200 pages 
$18.95pp Solar electric modules, batteries, in- 
verters, gas refrigerators, 64 page catalog $3 
(free with book). Fowler Solar Electric, POB 435, 
Worthington, MA 01098. 413-238-5974. 


ALTERNATE ENERGY EDUCATION: Renew- 
able Energy Engineering Technology and Ap- 
plied Environmental Technology. Bachelor and 
Associate degrees. Small classes, hands-on, 


INSTITUTE, Comstock Park, MI 49321. (800) 
968-3955. 


COLD FUSION TIMES Water-Energy. $9 for 
copy. P.O. Box 81135, Wereeiny: MA 02181. 


ASTRONAUTICS q 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTOR MAKING TOOLS, supplies 
catalog $3.00. Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


AUDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS $22.95/pr. All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


FREE STEREO CABINET PLANS INFORMA- 
TION. WRITE: UNICADD, P.O. BOX 
77240-0242, HOUSTON, TX 77040. 


The famous Ray-Ban® Aviator | i 
wilh G-15 gray/green ground 25 mph w 
à polished impact-resistant || 

| glass lenses is now available £ 


= M Á ë ë‘ ë ë ë ‘M ë‘ ‘Á 


l | - 
| Nationwide source = cable 
i TV equipment. Save $1000's. 


| | i TV cable descrambler | 


a’ Factory Direct an eg 
800-888-4606 | 


project oriented. JORDAN COLLEGE ENERGY | 


‘Lawnmower Hard to Start | 


Stop Breaking your back aai 


th : ij Eo Artio 
art your lawnmower instantly E atorra 
Fuel grina cut of ale Wwermosmea making Bard io tert r 
Attechrment prms canburiies teu gir ibarat tet ay 
a E = 3 
3 Siggi © Strathen top moaurted oW cloner ra Ong a = 4i 
7 al ai re | 
One manuta to katigu, Ircabie free, full lasiad ms = oer] 
Corps of cmp, filler acreage, fuel cop a a aa 
re 
| Makes Liens nang a Pleasure a 
' k "n - 
send $9. 35 Pi Pd to Mordon M fq inc | 
Box is2/65. 50n Dieg g5—376 


L na dhan MAy Ga Dar 
With Less than $100" in Parts 


megis hia s 5 anar G 
AYARA Ai A MET Ai 


f Send for Simple, 
Detailed Plans 
$13.95 


tiimmer | 


a Parts Kil Available 
+ Easy to Build 
s Approx. Cap. 200 Ibs. 
PO BOX 16159 - DEPT P 
COLUMBUS OH 43216 


TJM. Ideas. Ine. 


"Where ideas come trae” 


and converters catalog | 


| “BUY WHERE THE DEALERS BUM 


paz ELECTRONICS 


VISA + MC « COD - ACT TODAY! 


1-800-676-6342 | 
FREE CATALOG 


o» CABLE T.V. BOXES — ALL TYPES ° 
e LOW PRICES — DEALER PRICES e 


a ACEPRODUCTS a 
1 - 800 - 234 - 0726 


AUDIO & VIDEO EQUIPMENT 


Call 1-800-423-VCRS for all your Audio/Video 
needs and (713) 486-3939 for the largest Selec- 
tion of Video Laser Discs. Colonel Video & 


Audio—Discount Prices! 


ATHLETIC EQUIPMENT 


WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


' FANTASTIC OUTDOOR FUN FOR ALL AGES 
TO ORDER: Call Toll Free 
) 1-800-441-1047 
VIAC - or send check to: BLASTER | 
13218 Jessica Or., Spring Hill, FL aoe 
| z Every Order Shipped Next Dayi 
eden UA BLP AH MONEY BACK OUAAANTEE 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV. 89128. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


DON'T BE CAUGHT WITH A FLAT. COM- 
PRESSED AIR FAST. BUY PARTS AT YOUR 
STORE. ASSEMBLE FOR UNDER $15.00. 
SEND $5.00 FOR PLANS TO SURE-AIR, BOX 
53, ARGYLE, WI 53504. 
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AUTOMOBILES 


E 
Patented a 
| 
a 
$34.95 
(plus $2.95 " 
S&H 
Made in U.S.A. 


Sophisticated Sun Protection 


for your car's interior 


Self Storing 
One-handed Operation 
Cools & Protects 

Easy 4-screw Installation 
Sized To Fit 


The Shade” 


1-800-942-6029 


Two constant torque stainless stee springs provide tension on the cords to support. retract and store The Shade 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $5.00 


CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 


Automotive Fuel Hydrogen Generator ` 


3 Cars, Trucks, Semis 
(Space Aae FUEL SAVINGS 


\Astimuiant EMISSIONS CONTROL 
DISTRIBUTORS WANTED 


(800) 225-9921 


Made in USA Money Back Guarantee 


DRUG SEIZED Mercedes, Fords, Porsches, 


Vans, Trucks, houses: Seizures, Box 51 ABE-YA, | 


Ontario, CA 91761. 


World's largest collector car 
marketplace 

Over 800 pages each month 

filled with thousands of ads 

for old cars, parts, services, 

supplies, literature & more. 

Special Irtad: 


y Offer: 
NINE aha ISSUES 


TE | 


443.50 in Canada. GST incheded. 
kiani remedies ach T uli. ra 


Serd tu 
$ 


g5 
Motor News 
P.O. Box 100-509479, Bennington, Vermont 05201 


KIDS-KIT CAR from a plastic drum. Ages 
epost 3-speed pedal. Plans-parts 55-GAL- 

LON ROADSTER, 209 Farnsworth, Waterville, 
OH 43566. Brochure $1. 


519.95 


Incredible 20 PROJECTS of PVC PIPE 


GO-KART? BAJA/ HOVERCRAFT? SNOWMOBILE/ LANDSAILER, 
| SAILBOAT / GREENHOUSE/ SWIMMING POOL’ & MORE. 4 | 
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| AVIATION 


| HAWK GY 
f FAA Certified 


T 2, & 5 Passenger 


As seen in Feb 93 
(Popular Sacre rice 


PE 16 i 
Vertical = 
Take 
bof & 
Landing : 
| 160 mph Top Speed - lamph Min. speed 
Refractable Landis Gear - Easy fo Fly! 
InfoPack $15, Video $20, VISA & MC accepted 
GROEN BROTHERS AVIATION, INC. 
| DEPT. P56. 1784 W, S00 SOUTH, S.L- UT 84104 


| Credit Card Orders; (801) 973-0177 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun. . . Returns! FREE Catalog. 
BoomerangMan, 1806-2 N. 3rd., Monroe, LA 
71201-4222. 


"BUILD YOUR OWN mice, JET-PACK | 


BM E axara on roo L 
EEEE 


1-900-835. UFLY (8359) lle 


OM. SATE - TOUCHE OMY] 
‘SWPSALAER MEME ETTER, PERERA. LTE WEMBERGHE CAAC AAD CHARTS MEER BFC! 


as in a see a E A 


POWERED PARACHUTE BOOK— 
INFORMATIVE, ENTERTAINING. $16.70. 
WALTZ PUBLISHING, BOX 6088-X, FALL RIV- 
ER, MA 02724. 


Easily Buih in One Weak - Come Complria 


S mpi Top Spreng - Go Anyiteniif i 
Bakoa sodba h aeaiia n Customer Service 
Info Package Catalog „515. 


Ve hour Action Video coves ie, (8 1 6) 792- 101 1 
fino Pack & Video Combo SAD, [0 eevee 
[PAL teu opaan Fonta) VGO.. 544, | Revolution siou cop 
Hwy 


Info F A PAL Vide 20600 PSS E210 
AO Ponaign oraa act $10 2.855.) 20800 MO 64068 


EM Credit Card Orders Only: 1-800-63-ROTOR| 


** Questions or 


FREE, HELICOPTERS, AIRCRAFT, FLYING, 
and TRAVEL, proven method, 10 yrs, no eax- 
perience needed. Booklet $7.35. KFA, 8510 
Kingswood Rd., Southport, FL 32409. 


BEER & WINEMAKING 


WINEMAKER—BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, P.O. Box 11476H, 
Minneapolis, MN 55411, 


ED 


CALL NOW - Sage; | 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 


BEERMAKERS—Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-5, Box 
33525, Seattle, WA 98133. 800-342-1871. 


FOR BEGINNERS SPECIAL or Free Summer 
Catalog. Call U-BREW, 1-800-845-4441. Myrtle 
Beach, SC 29582. 


ALCOHOL STILL, easy plans, recipes, $9.95. 
Intrepid, P.O. Box 42542, Oklahoma City, OK 
73123. 


WINEMAKERS-BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


CUSTOM BOTTLE LABELS WITH YOUR 
PHOTO. FREE SAMPLES. (508) 667-7067. 
NUTTINGS LAKE PUBLISHING, BOX 203-D, 
NUTTING LAKE, MA 01865-0203. 


BETTER HEALTH 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
563PS, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. | 

BREATH BUILDER Revolutionary Device. 
Singers/Musicians/Smokers—improve Breath- 
ing, Send MO $24.95 + $4.95 shipping, han- 
dling: FM, Box 331-B, Jupiter, FL 33468-0331. 
(Florida residence add 6% sales tax.) 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


PRECUT BOAT KITS — PLANS — PATTERNS 
EPOXY FIBERGLASS — 
SUPPLIES — 250 DESIGNS — 6'70 — 
Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
CATALOG — $2.50. BOOK “Amateur Boatbuild- 
ing" — $6.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. 


World's largest and best source of Boat Plans $2. 
Box 1073-PS, Whistler, BC, Canada VON1BO0. 
BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
Publisher with 70-year tradition. Call 
1-800-695-9599, 


— — 


SUPERCHARACTERS 


DRAW 

Eos THREE BOOKS CONTAINING OVER 600 
ÎNOU HOW TO DRAW. BOOK |, BOOK Il 
re SUPERMONSTERS ARE $4.95 
EACH. TWO BOOKS $8.95, COMPLETE 
SET ONLY $13.25. LEARN OR YOUR 


MONEY BACK. SEND CHECK OR M.0.) 


To: E. PHELPS COMP 
P.O, BOX 22401 PS 
CLEVELAND, OHIO 44122 


THE CLINTON CHRONICLE, America's origi- 
nal White House watchdog publication. 12 is- 
sues, $19.95. Send check or money order to: 
P.O. Box 10446, Enid, OK 73706. 


Underground sourcebook of rare devices and 
knowledge. Write: Box 365-A, Penfield, NY 
14526-0365. 


LOVE and HUMANITY’S PRECISION SCI- 


ENCE FICTION SECRETS for a HAPPY and | 


HEALTHY ETERNAL LIFE, $15. PROW 
Publications—P.O. Box 15791, Tampa, FL 
33684-5791. 


BURGLAR—FIRE ALARMS 


BOUNCER” Security Door Bar 


' i Developed by a law 
| enforcement officer. 
ag | Lowcost alternative to: 
ant Mi I: + Inefective Door Chaing 
* Expansive Oeadbolts & installation 
‘Expensive Burglar Alarms 


“hie 1D + 3.00; 


Tha imar hap Dow Sar 
FO BRUTE io pace ery 
ar Cour penp? ala ths er 
Burglary Prevention Analysts 
P.O. Bou 7 | 
Weatmineter, CO B0030 


2) IN on + 200 oe. (SA) © 
1 SaaS ae 200 SAA. A 


| Springs, FL 33065. 


| dends. Information call toll-free LIQUID RESI 


| Place, Ojai, CA 93023. 


| Drive, Friendswood, TX 77546. 


COMPLETE SECURITY SYSTEMS CAT 
LOG. Everything needed. $5.00. ELECTRON 


| SECURITY SYSTEMS, 5275 Forest Gig 


Salem, OR 97306. 


TECHNOLOGY BREAKTHROUGH Save tha 
sands! User installed, wireless home secur 
system. Exclusive Availability. Free record 
message tells all. Call now! Free info pk 
801 -264-4984. | 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Leam with appro 
home study course, Diploma granted. Americ 
Tuning School, 17050 Telfer Dr., Morgan Hill, ¢ 
95037. 

LET THE GOVERNMENT FINANCE your sm 
business. Grants/loans to $500,000. Free 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL Al 
CATALOG $10.00. HYDRAULIC PART 
SUPPLY, BOX 4157, BROWNSVILLE, 
76523-4157. 

$225 DAILY “CHROME PLATING” AU 
PARTS, MOTORCYCLES, INEXPENSIV 
EASY, (FREE) information: Chrome, Box 228 
Waldorf, MD 20604. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute: 
j| repair can earn you $1200/week! 


CALL NOW! = 1-800-695-6224 


NVS/OPTIKLEER, LYNN, MASS. 01904 | 


, CRACK REPAIF 


-OVER A FOOT LONI 


PATENTED 
~ 


Ultra B-O-N-D, Inc. 


) 1 (800) 347-2820 * 
11151 Pierce Street, Riverside, CA 92505 


T-SHIRT PRINTING MACHINES. We manufa 
ture professional single and multi-color scre 
printing equipment. Inexpensive, Brochure 
Prices, Information Pack $1.00 (refundabli 
Catco, 12201 NW 35 St., #102-PS, Cor 


REPAIR CRACKED WINDSHIELDS 
_ Earn $90,000 Yearly Repairing 
- nol replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
| 5313 Nob Hill Rd. = Ft. Lauderdale, FL 33351 : 


$40,000 ON 1/3 ACRE! New hydroponics - ine 
pensive, pleasant, practical! Free informatio 
Planter's, Box 681804, Franklin, TN 37068-180 


RECYCLE METALS, NO, NOT BEER CAN 
Easy $458 weekly! Free information, Hornsby 
Box 681804, Franklin, TN 37068-1804. 


MAKE $15,000 monthly! The Perfect Busines 
No investment. Easy. Free Booklet. MPC, B 
57, Lenore, ID 83541. 


GLASS REPAIR: High demand, low compe 
tion, easy to learn, low investment, high di 


1-800-458-2098. 


$392.00 from sq. ft. plywood. (HUGE DEMANI 
Revealing proof $1.00 (Refundable) Woodwir 
PS, POB 859, Bridgewater, MA 02324-0859. 


#1 MONEY MAKER Spare Time! No selling! 
inventory! Publicly documented seven we 
$19,919 income! Free audio cassette and Repa 
reveal everything. Real Money, 911-PS Brya 


MAKE homemade “how-to/opportunity” b 
lets. Mine have earned $436,097. Money ne 
stops. Free information. Booklets, 507M O; 


BUSINESS OPPORTUNITIES 


SCYCLE! (AMAZING PROFITS MADE) Re- 
nditioning Automobile Batteries! (Free) Infor- 
ation! Battery Outlet, Box 3300PS, Hickory, 
C. 28603-3300. | 

10.00 WEEKLY Mailorder SECRET Pius Suc- 
$s Package. Free information. PSI, 17610 
ummond Drive, Tinley Park, IL 60477-7346. 
TAY HOME, MAKE MONEY. 3100s daily pos- 
jie. Quick, easy. Recorded message reveals 
Hails: (612)649-4800 (J31). 


EW 2000% PROFITS—in moldmaking/ 
asting. Free information: Caster, Box 
1586(P7), Memphis, TN 38186-0586, 


| 
BE YOUR' OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 


ness. Keep all the money you earn. Patented 
Equipment. FREE valuable report. 


CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC, 
Box 5755-C + Bend, OR 97708 


+ 5000 PLUS MONTHLY $ 


FROM GOV'S BEST KEPT SECRET, THE | 
DISABILITY CONSULTANT 
ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET—CALL 
303-766-1111 
BOX 460058 * AURORA, CO 80046 a 


MPERSTICKER PRINTER. Cheap, simple, 
rtable. Free details. Bumper, PO Box 22791 
LC), Tampa, FL 33622. 


AKE Rubber Stamps. Highly profitable. Free 


tails. Stamper, PO Box 22809 (LLC), Tampa, | 


ROFITABLE GOLD FOIL PRINTER. Personal- 
e business cards, pencils, matches. Free de- 


623. 


IN YOUR MAIL ORDER BUSINESS SELL- 
iG BOOKS. TPCE, BOX 4113, TORRANCE, 
A 90510. 


604 MONTHLY! Buy/sell cars (spare-time). 
pvealing proof! Write: CODEX, 507 Oak Drive, 
iendswood, TX 77546. 


ED MONEY’? Free Grants. Signature Loans, 
ee Foundation Money. Sources: Box 5529-YX, 
jamond Bar, CA 91765, 


100.00 PER DAY just mailing letters! Details 
¢ (coin) Moneymakers/S, Box 32368, Palm 
pach Gardens, FL 33420. 


DOO MONTHLY MAILING LETTERS. Free 
pplies. postage! Checks, Box 700803-PS1, 
in Antonio, TX 78270. 


KE PICTURES for profit. Worldwide Oppor- 
ity. Gamera Ventures, Box 771, Lamara, CO 
052. 


{AAN EXTRA MONEY Learn glass carving. 


CH-N-GLASS, 117 Beacon'’s Bend Rd., 
stview, FL 32536. 


ROFIT with unique product, recession proof, 
ited time offer, information package, $4.00. 
ppt. K, Box 130, Altamont, NY 12009. 


MEO GAME OPERATOR. BE YOUR OWN 
DSS. Make $3000 monthly, Send $10 for detail. 
ST ENTERPRISES, 3223 Gladys Ave., Rose- 
pad, CA 91770. 

DULD YOU WANT A SERIOUS BUSINESS? 
THOUT CAPITAL AROUND THE WORLD. 
RESTIGE TRANSWORLD SERVICE, BOX 
2513, MIAMI, FL 33152. FAX: (305) 554-6105. 


DME ASSEMBLY WORK AVAILABLE! GUAR- 

TEED EASY MONEY! FREE DETAILS! 
ASE. HOMEWORK-PS, BOX 520, DANVILLE, 
03819. 


AKE TWICE YOUR COST on hundreds of 
pular merchandise items. Free Catalog: 
allery of Gifts, Dept. PS-7, 334 Elizabeth Ave., 
parwater, FL 34619. 


| Send or call: | 


Is. Gold, PO Box 24986 (LLC) Tampa, FL 


an, exciting, easy. $400+ weekly. Send $1.00. | 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-57. Seminary, MS 39479, 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/16yrs.+)} or 
Write: PASSE—XPS793, 161 S. Lincolnway, N. 
Aurora, IL 60542. 


Exciting new home based business making 
beautiful inexpensive PVC light fixtures. Com- 
plete manual to get started $12.95. SKYMAX, 
Box 50425, Lighthouse Point, FL 33074, Phone 
orders (305) 942-7611 Visa/MC. 


MAILORDER MILLIONAIRE reveals mon- 
eymaking secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


| BE A HOME 
INSPECTOR! | 


Professional-level 
i home study helps you 
be more independent, 
| make better money in- 
a specting homes. Join 
i a rooming industry! 
Free career literature. 


i 800-223-4542 
> Ware DS i Ta A ma 
| iia Ta 
eM a E ee ee 
The Schoo! of Home In tion 


6065 Roswell Road, Dept. PH109 J 
Atlanta, Georgia 30328 


De aneda pir 


E a EE eee = 
[ FuLL- oR PART-TIME Jo Business: 


| Learn VCR repair! 


Professional-level home ' 
f study program. Master 
easy-to-learn, high-profit 
repairs without investing © 
in costly high-tech instru- 
ments. Send or call today. 


| Free career kit: cS sy 
800-223-4542 = 

jin in 
Address Phone [ ] 

Í ee | eee i |. hee 
The School of VCR Repair, Dept VH109 


6065 Roswell Road, Atlanta, GA 30328 
mm” OO eee 


“IF YOUR BROKE, FIX IT” Free Information. 
Houchins, 100-B South Trooper, Jeffersonville, 
PA 19403. 


$2,000 DAILY From your Telephone Answering | 


Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


IMPORT-EXPORT opportunity, profitable worid- | 
wide, mail order business from home, without | 


capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 


Mellinger, Dept. H2699, Woodland Hills, CA | 


91367. 


DELAWARE INCORPORATION $195, IN- 
CLUDING COSTS, FOR INFORMATION: 


800-CORP-DEL (800-267-7335) OR FAX | 


302-368-1059. SIMILEX, INC. 


ALUMINUM SCRAP—Recycle Yourself— | 


MAKE $25.00/POUND!!! Free Information: 
Ameriscrap—PS/793, Alexandria Bay, NY 
13607-0127. 

JOIN HOME-WORKER’'S ASSOCIATION— 
Get “Guaranteed Legitimate’ home- 


employment offers! (Many Choices!) Write: | 
Association—PS793, Alexandria Bay, NY 


13607-0250. 


VIRTUAL REALITY TO HOLOGRAPHY—200 
Pg book, MIT patents, plans, catalog—$24.95— 
Volumetric Imaging, Yarmouth Port, MA 
02675-0648 refundable. 


| BUY IT WHOLESALE 


-MA VISA/Mastercard 


$10,000—$25,000+ monthly being earned 
with award-winning company, Credentials ga- 
lore! No inventory/$19 investment. FT/PT. (703) 
391-8555. 


$15.00 HOURLY, MOBILE CARWASH GUIDE, 
$6.00: ZAP, Box 763, Forest, VA 24551. 


Be self-employed—5 easy to start businesses. 
Info $2 & SASE: Wilks, 2270 Centinela Ave., B5, 
Los Angeles, CA 90064. 


$800 Weekly Possible! Working at Home! 37 
Different Opportunities. Rush $1 and self- 
addressed stamped envelope to: N. Pestano, 
PO Box 2843, Union City, CA 94587. 


RECORD VIDEOTAPES—At Home. $5,000 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216. 


DISTRIBUTORSHIPS AVAILABLE HOV- 
ERCRAFTS. Distributors required to establish a 
dealer network. Accepting one dealer per pro- 
tected territory. Internationally marketed prod- 
uct, excellent margins. Professional marketing 
and training support available. Investment ap- 
proximately $30,000.00, For more information 
call: Hover Air Canada, Unit 1, 29 Lennox Dr., 
RR#2, Barrie, Ont. Canada, L4M 454. Phone 
1-705-721-8061. Fax 1-705-721-8289. 


LAWYERS pay you for CAMCORDER SER- 
VICES! Booklet teaches videotaping deposi- 
tions, etc. $5 to 1557 E. Blount, Pensacola, FL 
32503. 

TYPING—Hand Addressing. $500 Weekly Pos- 


sible! Write: National, Box 104—PS, Island Park, 
NY 11558. 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DON. Box 20152-G, 
Ferndale, Mi 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


FAMOUS NAME REPLICA WATCHES. $19 
and up. Guaranteed Quality. Free Brochure. 


CABLE EQUIPMENT 


Zaviir AIEA CAI co 
TALTE I" i i p br w. fi p= =e 
18 hw ¥ tc 1 IC Y T ta F L m wt 

| has == i j i = ee i = g 
Cable I.V. Converters 
Descramblers / Low Prices 


PO Box 26 -+ Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD « SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN « PIONEER 
Converter Only + Hand Helds 
Ch. 3 Filters » 3 Ft. Jumper Cable 
C.O.D. 
Orders Only 1-800-735-5912 


| 10 Yrs. Experience 


6 Mos. Warranty 
| (NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS 


* CONVERTERS + 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 
Replacements for all models. 60 day uncon- | 


ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free cutalog. 
Visa, MC, COD. Let our experience work for 


you. ; 
1-800-243-3967 
me SKYLINE SYSTEMS INC. : 


114 5. Euclid Ave. 3s 


Park Ridge, IL 60068 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 


oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON’T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 

AA Electronics 


CALL 1-(800)258-9512 


CABLE BOX 


| WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD'’s 


Satisfaction Guaranteed 
FREE Catalog 
Call Now 


800-841-7835 


SECRET CABLE DESCRAMBLERS! Bulic 


Your Own Descrambler for LESS than $12.00:in 


SEVEN EASY STEPS, RADIO SHACK Parts 


List-and FREE Descrambiing. Methods That 
COST NOTHING To Try Included. Send $10.00 
te: Harry White, P.O. Box 1790, Baytown, Texas 
77522. 3 a 


DESCRAMBLERS 
Undetectabie and Universal Cable and Zstelite 


Mystical Electronics is the only source 
for the latest devices for video “enhancing.” 
Cail or send for our latest catalog. 


MYSTICAL ELECTRONICS 


P.O. Box 867, Stonington, CT 06378 
(401) 762-7053 


CABLE TV DESCRAMBLERS. BARGAIN 


HEADQUARTERS. ABSOLUTELY THE 
LOWEST PRICES! CALL US LAST! EZ 
ELECTRONICS 1-800-497-6273. 


CABLE TV DESCRAMBLERS AND CON- 
VERTERS. BUY DIRECT FROM FACTORY 
WHOLESALER AND SAVE A FORTUNE! 
CALL US LAST, WE'LL BEAT ANY PRICE! 
B&R ELECTRONICS 1-(800) 453-7482. 
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CABLE EQUIPMENT = 


CABLE TV CONVERTERS 
. jaaar és models 


« Years of customers 


complete satisfaction 
* Quality Equipment 
+ Shipped within 24 hrs 
* Free catalog 


PRIME TIME 


CABLE TV DESCRAMBLERS 


Converters, Accessories + Lowest Prices 


_ Call For FREE Catalog: (800) 777-7731 | 


CABLE TV 


po 


1-800-233-9388 
FREE CATALOG 

| GUARANTEED BEST PRICES - IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


3389 Sheridan St. - Suite 257 
Hollywood, FL 33021 


Cable Descramblers—Must liquidate. Call for 
discounted pricing 3-7 (CST) 800-333-3390. 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. “New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping-All Brands. Call: V.C.1. 
1-800-677-0321. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


Test Kit for all SCIENTIFIC ATLANTIC, Tocom 
5503 vip & Zenith test all, Starcom 7 and Starcom 
6. GOOD DEAL FOR BIG BUYERS. ALAN 
COMPONENTS INC, 1 (800) 859-6523. 


CABLEGUARD Stops cable companies from 
detecting what you have hooked up to your TV 
cable. $39.95 + 4.50 SH. MC/VISA. TO ORDER 
CALL 1 800 453-2501. 


DESCRAMBLERS—Complete ‘cable kit 
$44.95. Complete Satellite kit $49.95. Add $5 
shipping. Free Brochure. Summits, Box 489, 
Bronx, NY 10465. 


SUPER CABLE TV “TURN-ON CHIPS”. Full 
mode activation. Jerrold ... Scientific Atlanta 
... focom... Zenith. CALL NOW!! MASTER 
COMPONENTS. (800) 233-0570. MasterCard & 
Visa. 


BATTERY MASTER SWITCH 


Disconnects all electrical ai with 

a simple turn of the knob. Attaches to 

battery in minutes. Heavy duty. Suitable 
| for 12 or 24 volt batteries. 


Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 

$14.95 each postpaid 

Add $1 for side post adablar 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 
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L&L ELECTRONICS INC. 

1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 

Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


CATALOGS 


MERCHANDISE, PRODUCT'S AND GIFT | 


ITEM'S 100 PAGE CATALOG $2.00—THING'S 
BY MAIL, 2059 Camden Ave, #165, San Jose, 
CA 95124. 


DINOSAURS. Free catalog specializing in quali- t 


ty dinosaur related products. 800-266-6935. dinosaur related products. 800-266-6935. 


CB RADIO | 


POLICE—FIRE SCANNERS, CB’S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS5, 
DENVER, CO 80219. 


Land/General mobile o CB's, Scanners, 
Radar Detectors, Auto alarms, Marine trans- 
ceivers. Catalog $2.00. Ray's, Box 14862PS, Ft. 
Worth, TX 76117-0862. 


VIRTUAL REALITY, Know the Facts Booklet 
$6.00. DEROBRO, BOX 530, Derby, VT 05829. 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


FREE SOFTWARE!—FREE ELECTRONIC 
MAIL! Save thousands on long-distance/ 
postage costs! No fees. Fun! Guidebook $5.95; 
PAPIN, Box 32115-A1, San Jose, CA 
95152-2115. 408-920-1690. 


130+ HI-QUALITY TRUE-TYPE FONTS FOR 
WINDOWS 3.1 $24.95 PLUS $4.00 S&H. SEND 
CHECK OR MONEY ORDER TO: FONCY- 
FONTS, 10317 BELMEADOW, TWINSBURG, 
OH 44087 OR CALL 1-800-FONTS-70. 


Make $75,000 Cleaning Computers Part- 
time. No Experience Needed. For kit and video, 
send $24.95 to: T. Conley, 1374 Meadow Rd. Co- 
lumbus, OH 43212. 


HARDWARE and SOFTWARE Manufacturer's 
Telephone Directory. 1500+ numbers. Techni- 
cal, Customer Service, BBS, FAX. Send $6.00 
to: “CompuList", Box 26716, Indianapolis, IN 
46226-0716, 


DESIGN YOUR OWN! EASY PC SOFTWARE: 
SPRINGS $14.95, BEAMS $17.95. 31 CHAR- 
ACTERS FOR DOS NAMES $59.95. ALMAX 
SOFTWARE 1-800-JET-FILE. 


CONTACT LENSES 


WHOLESALE CONTACT LENSES, ALL 
BRANDS, EXAMPLE: ACUVUE DISPOS- 
ABLES-$17.00. 6 PACK BAUSCH & LOMB 
SOFLENS-$11.00. 1-800-521-3511. 


DO-IT-YOURSELF 


TELEPHONE LISTENING DEVICE 


Record lelephone conversalions in your ofice or | 


home Connects between any casselle or tape 
recorder and your telephone line Starts aulo- 
mabcally when phone rs answered Records both 


fides of conversation Stops recorder when F 


" phone i hung up 


EACH Oy Dat Avg! 


Super Powerful FM TRANSMITTER 
Many times mone powerhy! ihan oiher trangmiters 
Transmis up to * mile to any FM rade -Easy to 
Assemble Ki - up to 9V batery (not mei} 
For catalog of Transmilers. Voce Scrambiers and 
other specially tems, enclose $7 00 to USI Corp 
Call 407-725-1000 of send $19.95 + $1.00 
upping per item to: USI Corp., PO Bow 


PS-2052, Melbourne, FL 32902 COOOK. 1x1% 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


LASERS, .55mw To 20 watts, Hundreds of Laser 


| Related Products & Plans. For Catalog Call 


714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


Ep 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


imple 5 minute aasenbiy! 
No cireuit board soldering! 
*MONEYBACK GUARA 
Attach the VT-75 microtranemitter chi 
any SV to 12V battery and you oan hear 


ever needing a battery! 
130MHZ! The VT-75 is Sowth ama 
60 it transmits farther - even 
PC boards gered 
Nant the smallest 


riorme , 
ALSE CLAIMS. Our VT-75 is the 
ou can buy anywhere that comes 
full 30 “day unconditional 
moneyback guarantee! Pre-iested 
microtransmitter with miniature iach saad 

and instructione to use as reom 

j transmitter - $49.994 51.50 
S&H or save - buy 2 for $45.00 each with 
free S&H! VISA, MC, MO, 
shipping by U.S. Mall. COD's add $4. 


DECO BEDFORD HILS NY 
INDUSTRIES” 10507 ` 


CALL 914-232-3878 2HRS 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
| Do it yourself REFILL IT CANON” COPIERS | 


it’s easy SAVE OVER 75% | "S19. 95 S 


Dongha bH ineledeg l Leper: Shee 
s —— a T 
t Anchanger f LASER PRINTERS | 


INCORPORATED Bee or Information! SHARP T.CORIERS 
2 nae M dsor Dr (708) 598-05 Ao XEROX" ‘S008 


i IL BOMBS = FAX (708) | 596 ‘9203 L_ $29.95 


| 
| 


m Leag Pt A PP Peat Lin 


LOVE TO SHOP 
BY MAIL? 
Don't miss POPULAR 
Science’s September 
issue if you love the fun 
and convenience of cat- 
alog shopping.. Our 
Shop at Home section 


Pemes SHOP AT HOME) 


will feature catalogs 
you can order from 
many of the country’s 
most exciting and suc- 
cessful mail/phone 
order merchandisers. 


CATALOG 
ADVERTISERS 


call for rates: 


(212) 779-5572 


for immediate f 


WORLD'S SMALLEST 
FM TRANSMITTER | 
ALL OTHERS OBSOLETE! 
New Surface Mount Technol- 
ogy (SMT) makes the XST S00 
| the smallest most advanced FM 
| transmitter you can buy! Power- 
| ful 4 stage design provides 
greatest range of any unit avail- - 
able today. It can transmit whis- 
pers up toa mile away. Powered 
by 9V battery, it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
our easy to assemble E-Z Kit 
with all chip components pre- * 


$44. gg oec vs, uc / 
SATISFACTION GUARANTEED. 2 
1-800-336-7389 


XANDI ELECTRONICS - SINCE 1981 | 
201 E Southem Ave AZ e526 


QUARTZ CLOCK MOVEMENT and suppli 
Low Prices! Yankee Ingenuity, Box 113, Altı 
OK 73522. 


REPAIR FOAM ROT | 
FOR YOURSELF! 


Foam speaker surmound $ 
‘replacements will sawe you ji 
hundreds of dollars. All sizes, f 
includes AR, ADVENT, BOSE, AW | 
INFINITY, JBL. $27.95 / pair E 
(incl. S/H}. (No C.0.0.s). Do 
ii yourself with SAT! 

STEPP AUDIO TECHNOLOGIES 
PO BOX 1088. FLAT ROCK. NE 28731 


1-800-747-3692 VISA) 
704-697-9001 | 


SPY EQUIPMENT, RUSSIAN AMERIC/ 
NIGHTVISION $5.00 Refundable. Operat| 
Supply, P.O. Box aria Atlantic Beach, ' 
28512. 


LONG PLAY CASSETTE a 
VOICE-ACTIVATED. 12 HOURS/CASSET] 
NUMEROUS OTHER SURVEILLANG 
COUNTERSURVEILLANCE DEVICES. CA] 
LOG $3.00. PRODUCTIVE ELECTRONI 
BOX 930024, NORCROSS, GA 30093. | 


Telephone Listening 


PM Transmitter Inside Common Dual Modula 
Pedhang Camino Device 


“New “Snap Fit" Kat! - No wiring to phone! 
"Super Powertul! a 88-1 08h 
ies, À rystal clear recepi 
"Can be Sickel ina PS any FM Rade 
— *Transmats both sides of conversainon 
™ "Uses phone lime for power and anernnat 
EEST 
Visa MC (214) 255-7490 


$24.95 ne 


Design and Build Your Own Customized, Tc 
Quality Computer. PC-Build. 1-800-798-636: 


Laser Diodes | 
FREE CATALOG 


Mengi t H—# P O. Box 1724 
INS tRUMEN tS Glendale, AZ 8530; 


NEON TUBES: new surplus, many size 


| shapes—colors. Catalog $1.00. SPECTRA 


NEON, 18374 Locust, Lansing, IL 60438. 


SURVEILLANCE - COUNTERSURVEI 
LANCE, PROTECTION. Guaranteed L 
Prices! Catalog $5.00 (Refundable). PROTE 
TOR, Box 520294-A, Salt Lake City, UT 6415 


CUTTING GLASS CORRECTLY 
INSTRUCTIONS AND PROFESSIONAL CU 
TER $6.95. GLASS, 363 CEMETERY ROA 
RIVERFALLS, Wi 54022. | 


New Telephone Privacy Device $249.00. | 
Page Catalog $5.00. EMCOM, 10 Howard, B 
falo, NY 14206. 716-852-3711. | 
TINY MATCHBOOK VIDEOCAMERA, Unc 
$200!!! 2 Mile TV Transmitters! Ultracovert 
veillance! Microvideo Catalog, $3.00. § 
CIRCUITS, 13015 Debarr Drive, Austin, 7 
78729. | 


UHF. Disguised Surveillance Transmitte: 
Receivers. For Export Only. Dealer Inquiri 


Fax (716) 691-0604. | 
| 
| 


DO-IT-YOURSELF 
CYCLING MADE EASY AND CONVE- 
ENT! SEND $3.00 TO WOODCRAFTY, BOX 
WEST CARROLLTON, OH 45449 FOR 
ANS TO BUILD HANDY, INEXPENSIVE 
IRTING/STORAGE SYSTEM. 


3UGGED?? 


VESDROPPING is unbelievably widespread! 

jotronic Devices with amazing capabilities can be 
pnitoring your room and telephone RIGHT NOW! | 
a you sure you're safe? talls | 
j fast! Also includes “Fantastic Opportunities in 
pnter-Surveillance”| Reveals exciting, immensely 
prasting EXTREMELY profitable (up to $250 hr) 


ft time income. Call: 1-800-732-5000 


a your AUTOMOBILE to operate an inexpen- 
p MATERIALS LIFT. Roofing, etc. Simple 
ins $12.95. Car Lift, 11 Youngs Dr., 
mington, NJ 08822. 


JOLE HOUSE SURGE PROTECTOR— 
puit Breaker Installation. SASE—Box 50072. 
bxville, TN 37950. 


RVEILLANCE TELEPHONE $175.00, Mod- 
f JACK ROOM AND PHONE MONITOR 
85.00. $3.00 CATALOG, LISTEN ELEC- 
ONICS, 603 ELGIN, MUSKOGEE, OK 
}01. 800 633-8277. 
DOGS 
JISIBLE PET CONTAINMENT SYSTEM 
Bp your pet on your property with this Hi-tech 
Herground Fence System—Free info 
00-331-6267. 


EDUCATION & INSTRUCTION 


BH SCHOOL at home, diploma awarded. Low 
nthly payments. No classes, information free. 
pne free 1-800-228-5600, or write: American 
pool, Dept. #347, 850 E. 58th St., Chicago, IL 
paT. ; 


IVATE INVESTIGATION TRAINING! Big- 
pme! Own Boss! FREE Information. Probe, 
I Box (PS) 2133, Beverly Hills, California 
213-2133. 


REE VIDEO* External BA/BS, MS/MBA, PHD! 
| Accredited, financial aid, (800) 688-3542. 
SALLE UNIVERSITY, Dept. #618, Mande- 
» LA 70470-4000. 


LLY APPROVED UNIVERSITY DEGREES! 
»nomical home study for Bachelor's, Master's, 
\D., fully approved by the California Superin- 
dent of Public Instruction. Prestigious faculty 
pens for independent study and life ex- 
ence credits (5000 enrolled students, 400 
lulty). FREE "INFORMATION—Richard 
M.D. (Harvard), President, Columbia 
ific University, Department 2RA57, 1415 
d Street, San Rafael, CA 94901. Toll free: 
) 227-0119; California: (800) 552-5522: or 
p) 459-1650. 


RLD WIDE COLLEGE OF AUCTIONEER- 
INC. (formerly Reisch) Since 1933. Term 


), Dept. 3, Mason City, IA 50402-0949, 515 
-o24e2, 


irn How To Become A Pilot. Information on 
uirements, Costs, Careers, Etc. 17 Page 
ual. $7.00. Hump Enterprises, Dept. 1000, 
) Box 40571, Memphis, TN 38174. 


RALEGAL GRADED CURRICULUM. Ap- 
ved Home Study. Affordable and Comprehen- 
. 100 years of legal training. Free catalog 
(0-826-9228). Blackstone School of Law, P.O. 
£ 871449 Department PS, Dallas, TX 75287. 


JIVERSITY DEGREES WITHOUT 
ES. BACHELOR'S, MASTER'S, DOC- 
RATES, ACCREDITED, INEXPENSIVE, 
BT. FREE INFORMATION. DR. JOHN 
AR, PO BOX 826PS, BENICIA, CA 94510. 
635-8535. 


COME A PERSONAL COMPUTER EXPERT. 
ME STUDY. LEARN DOS, SOFTWARE AP- 
ATIONS, MORE. P.C.D.I., ATLANTA, GA. 
E LITERATURE. 800-362-707 DEPT. 
109. 


P.C.D.., 


n. Free Catalog-Col. Gordon E. Taylor, Box | 


OT SHORTAGE IN THE 1990's? YES! | 


BECOME A PARALEGAL. HOME STUDY. 
ATLANTA, GA. FREE CATALOGUE. 
800-362-7070, DEPT. LH109. 


FREE INFORMATION ON COLLEGE SCHOL- 
ARSHIPS: AMOSS ENTERPRISES, 623 WYO- 
MING AVENUE, MAYWOOD, NJ 07607-1543. 


ROCKET VIDEOS 


2 HOURS EACH 
See what's happening in the 
wond of sport rocketry. 


| NARAM 34 $34," 


a 7 day National Competition in 
| Las Vegas Area during 1992 
ROCKET MEN 4 $34.” 


Year's Best Flights of 1997 


ROCKET MEN 5 $34.” 


Years Best Flights of 1932. 
daly y 58-00 Poste ape Tes am v order 
Kyle Sturde 
Productions 
6201 Sunset Boulevard #158 | 
| Hollywood, California 90028 
| 310-247-5962 | 
805-650-3345 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


INDOOR ENVIRONMENTAL TESTING. EX- 
CELLENT AND PROVEN INCOME. LOW IN- 
VESTMENT! NO COMPETITION! (416) 
626-0582. 


ENERGY SAVING -— 


AFS RADIANT BARRIER—EASY INSTALLA- | 
TION. Energy Savings = Non-Toxic * Everlasting | 


Home Comfort. Reduce summer attic heat by up 
to 30%. Helps prevent winter heat loss. Govern- 
ment tested and approved. Brochure and prod- 
uct sample—Send $1.00. AFS—ADVANCED 
FOIL SYSTEMS * (800) 421-5947, 4471 E. 
Santa Ana St., Suite F, Ontario, CA 91767. 


Mini Power Tower: Solar Concentrator 
Component/Solar Furnace INFO-PACK $10.00. 
North American Sun Inc., Box 101, Kanab, UT 
84741. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite®. Solar/electric vehicles, con- 
version kits and components. 32.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 603-668-8186. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY | 
AND ENGINEER | 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
| experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
| and record of invention. 


| |\Overseas production, prototypes | 


and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 


Also specializing in 
| copyrights and trademarks 


Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Unaceneda, } 600-367-7749 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577, 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1-800-525-5885. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


INVENTORS’ DIGEST. America’s ONLY Inven- 
tors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800- 525- 5885. 


INVENTORS—NEVER SHOW IDEAS TO 
STRANGERS! Avoid ripoffs—save thousands! 
Revolutionary idea protection/marketing meth- 
od! Nonprofit organization. Free information —24 
hours: 1-800-846-3228. 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4296. 


The Logical Process® 


Inventors 
Your first step is important!! 


Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352" 


AVOID SCAMS! Free information exposing 
invention, marketing/patenting companies. 
1-800-428-5779. 


TWELVE STEPS to venture capital. Report 
$10.00. Dr. Ball, 323 Beech, Trinidad, CO 81082. 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 


alty rates, requirements. Kessler Sales Corpora- | 


tion, C-7-Fl, Fremont, Ohio 43420. 


INVENTORS! FREE 24 HR. MESSAGE, DON'T 
GET SCAMMED! Learn how to really protect, 


market & make money with your ideas! Call Pro | 


Plus at 1-800-374-9185. 


REGISTERED PATENT AGENT, Mike Waters, 
call for free patenting guide, 1-800-966-0119. 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, ut INET: 


FINANCIAL 


OVERDUE BILLS? Bad credits no problem! | 


Licansed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397, 
Birmingham, AL 35226 or call 1-800-869-0607. 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


HOW TO MANAGE DEBT: The right way to use 
borrowed money. $12.95. WIA Books, P.O. Box 
11668, Atlanta, GA 30355. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 


Sources: Box 5529-Y, Diamond Bar. CA 91765. 


$2400 daily possible! Details $20 MO only. BPR, 
Box 72, LaFollette, TN 37766. 


FOR THE HOME 


DISCOUNT—Antique Kitchen—Bath—Bar- 
Plumbing Accessories—Hardware. Color Catalog 
$3.00. Allied Industries, 1772 J Los Arboles, 
Suite 102, Thousand Oaks, CA 91362. 


COOK, HEAT FOODS, ONE OPERATION, 
MICRO-STIR™, PATENTED PRODUCT AVAIL- 
ABLE FOR LICENSING—509-968-3022. 


HOME COOLING PLANS, $15.00 +$1.50 S/H, 
ECO-TREND, BOX 153-P, Greenfield, CA 
93927-0153. 


FOREIGN NEWSPAPERS 


NEW! WORLDWIDE NEWSLETTER. Exciting 
World News not in US newspapers. Sample: 
$2.50. $29/year. MULTINEWSPAPERS, Box 
866-3N, Dana Point, CA 92629. 


GARDENING 


to keep all 4 of its feet. — 


Expenence the fun of. gro 
ond shoring the wealth w 
fond the rabbits} 


VIP YOUR Ow i UCE 


ar Er cis & fon litte 


Your Stater Kit Ingciudes 

(oye 1 OBE Wie Grii der ca v= Te 
Instrcte ons f “iT gre ry T ‘ing 
yourown cloverfarm.and | 


Soest: ir formaron on our 


“BES TOF LUCK" sweepstakes. | 
Enter monthly to win a $250 prize 
for the most creative clover farm 
ana receive a "Clover Patch" FREE 
with your first entry. 

Check your starter kit for details, 
Send $4.95 for 1 kit or 

$4.50 each for 2 or more to: 
Lucky Clover Farms 
P.O. Box 31000-345 
Phoenix, AZ 85046 


WG & HANDLUNG INCLUDED 


GOVERNMENT SURPLUS 
DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats, computers. Seizures, Box 
51488-YD, Ontario, CA 91761. 


HAIR CARE 


MEN'S HAIRPIECES QUALITY READY! 
CUSTOM MADE DISCOUNTED! 1926/110 
SOUTH PCH, REDONDO, CA 90277. 


HEARING AIDS 


HEARING AIDS 


W PRICE CATALOG. FREE! 


SUPER $AVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! No 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. 
Dept. PS7D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


HEARING AIDS - GUARANTEED LOWEST 


_ PRICES! No huge commissions. Home trial, 


terms, All makes. We're the oldest, biggest, best. 


_ Custom instrument specialists. Free information, 


1-800-323-1212. Lloyds-PSC. 


FREE 
CATALOG! 
New Hearing Aids 

* All Models 
* Huge Savings 


|- No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 | 
- 1-800-453-4905 (24 hrs.) 


HELP WANTED | 
EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
¥-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-6000, 
ex6050. 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 


POPULAR SCIENCE JULY 1993 ¢ 101 


HELP WANTED | 


WORK AT HOME! EXCELLENT PAY! Easy 
Product assembly! Toll Free Ext. 5013. 
1-800-881-8882. , 


| HOBBIES & COLLECTIONS 


MILITARY Medals Catalogue. $1.00; 10 issues 
$8.00. 5. Vernon, BOX 890280PS, Temecula, 


HOME BREWING 
VIDEO INTRODUCTION TO HOMEBREW- 
ING, your 75-minute guide to great beer, 100% | 
guaranteed! Includes Manuals, Directory, more. 
Free information, packet #19, 414-631-1239. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS! Whirligigs! Door 
Harps! Dollhouses! Banks! Music Boxes! Doz- 
ens of fun Wooden Toys from our easy to use 
plans, parts and kits. All Skill Levels! Catalog 
$1.00. Cherry Tree Toys, Box 369-309, Belmont, 
OH 43718. Phone Free: (800) 848-4363, Ext. 
309, 


Pooltable Plans. For: Use, Sales. $12.95. 
Erickson's, 60 Scioto, Jamestown, NY 14701. 


INVENTIONS WANTED 


INVENTIONS, ideas, new. products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 


INVENT SOMETHING? Free Eureka Solutions 
International invention‘idea package provides 
unique marketing information. 1-800-547-7885. 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product ideas. Prototype or schematics 
preferred; but not required. Call today! 
1-800-835-2246 Ext. 67. z 


NEW PRODUCTS/IDEAS: Free Development, 
Patenting, Licensing package, call Davison & 
Associates 1-800-677-6382. 


Inventors: Free information on offering your in- 
vention for sale. Kessler Sales Corporation, C-7- 
IW-3, Fremont, Ohio 43420. 

SHOW AND SELLI San Francisco's NEW 
PRODUCTS & INVENTIONS FAIR 9/17-9/19. 
Exhibitor Information: (415) 383-3470. 


rKITES 


i FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 

| Call or write for your catalog today! B 

j Into The Wind e (800) 541-0314 i 
1408-P Pearl St.. Boulder, CO 80302 

| uE ee ee ee ee ee 


LOANS BY MAIL 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


BORROW $500-$40,000! “Overnight” on Signa- - 


ture. Keep indefinitely! Action, Box 5499-Y, Dia- 
mond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


MAILING LISTS 


“RED-HOT” OPPORTUNITY SEEKERS 
NAMES! GUARANTEED! IMMEDIATE SHIP- 
MENT! 200/$8; 500/$13; 1,000/$19; 2,000/$35; 
5,000/$70. QUALITY LISTS, BOX 6060-PS, 
MILLER PLACE, NY 11764. VISAMC/COD 


Never Before Used! Hotline Opportunity Seek- 
ers! 200/318; 500/$28; 1000/$45. Mixed States! 
Immediate Shipment! Order Now! Advon, Drawer 
B-7, Shelley, ID 83274, Credit Card Orders: 
800-992-3866. 


MISCELLANEOUS 


BE BETTER, DO BETTER, 50 Best ideas. $2.00 
& SASE. LAJ, 531 Elkins Lake, Huntsville, TX 
77340, 
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ASTROLOGICAL ANALYSIS Your Signs + 
Planet Alignments. Extremely accurate. 100% 
personalized + Unique. (212) 861-7396. 


MODELS—SHIPS, CARS 


PLANES, ROCKETS 


LIVE STEAM MODELS! Kits or Assembled. 
Over 100 different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 9.95. 
YESTERYEAR TOYS & BOOKS INC, Dept PS, 
Box 537, Alexandria Bay, NY 13607. PHONE: 
(613) 475-1771. 


SELF MANUAL $20 J. Alfo, Suite 713, 299-9 
Hawkins Ave., Ronkonkoma, NY 11779. 


MEGA MONEY IN MAILORDER Simple, safe, 
and sure. Free info. Send SASE: K/MAC, PO Box 
8068, Massena, NY 13662. 


MEGA CASH for your old RADIO, TV. Collec- 
tors paying hundreds, thousands! Where to sell. 
Price Guide. $10.00. Lexikon, 3241 Boulder 
Creek, Sacramento, CA 95842. 


FREE SAMPLE 


Sleeper Business. Product Everyone 
Needs! Sells for $5 You keep $4 Work 


Sample & Report send your name & 
address or call: (407)395-9480 


NATIONAL-S 
P O Box 7129 * Boca Raton, FL 33431 


Make $1,000s by mail every month, details. 
Wilks Info, 2270 Centinela Ave., 85, Los Am 
geles, CA 90064. 


Would you like to make 4% or more PER 
MONTH or your money? Write: Scott Hallauer, 
E204 Canyon, Colfax, WA 99111. 


PROFIT GENERATING PROGRAM—SEND 
$5.00 + SASE TO: A. BUCHANAN, 408 S. 
BROOKSHIRE AVE., VENTURA, CA 93003. 


SUMMER SENSATION New stick-on flip-flops. 
One year guarantee. Send $12 to: Sticky Flops, 
Box 13283, Austin, TX 78711. Specify M/W shoe 
size. 


TV MAGNIFIER. Will enlarge your portable TV 
picture, and make it sharper, clearer, more com- 
fortable. Easily adjustable on monitor's between 
12 to 33 inches. Now change that 25 inch to an 
amazing 37. Affordable! Order today! (206) 
536-9703. A-Z IMPORTS. 


ELECTRIC ‘ON THE PHONE’ SIGN IS LIKE AN 
‘ON THE AIR’ SIGN FOR TELEPHONE. 
WORKS AUTOMATICALLY WHEN PHONE IS 
USED. STOPS INTERRUPTIONS. SEND 
$23.95 TO: SIGN WORKS, 106-A LILLIAN 
SPRINGS RD., QUINCY, FL 323951. © 


OF INTEREST TO ALL 


| SELF PROTECTION! Crime is on the increase. 


Send for a FREE catalog of low cost personal 
security products. Pine Tree Products, P.O. Box 
686, Barnegat, NJ 08005. 


ORDER NOW! J. DLOUHY, 38 Eleanor Dr., 


| Amateur Scientists and Engineers Network. | 


lf you would like to run or participate in a science/ 
engineering project, please write: 14619 Ella 
Boulevard #1612, Houston, Texas 77014. 

“MAD SCIENTIST PROJECTS” BY UNCLE 
FESTER. HOW TO: GET FREE ELECTRICITY. 
DESCRAMBLE CABLE and VIDEOCYPHER 


FUN and MORE! GUARANTEED! Order Book 
Send $10.00 to: G: KOHLER, 39 QUARRY, 
COBLESKILL, NY 12043. = 


CIA, IRS, records & more, $59.95. Send narne, 
birthdate, SSN: BLUETREE, Box 4177CG, 
Mountainview, CA 94040, — 

METAL FOOTBALL PLAYERS 3” High Easy to 
Paint Order Any Position Send $10.00 Each (in- 
cludes S&H) TO: Ayan Metal Casting, Box 364, 
Marysville, Kansas 66508. 


oS 


MONEYMAKING OPPORTUNITIES | 


from home. Earn $50-$200 daily. For} 


NEW PRODUCTS | 


STAINED GLASS WINDOW PLAQUES 3x6 | 
inch ITALIAN OR POLISH COLORS-—$12.95— 


i+. Make HYDROGEN GAS, HIGH: VOLTAGE | 


BIG BROTHER IS WATCHING! Order your FBI, - 


| M.C. ESCHER® and ALBERT EINSTEIN™ im- 


ages and ideas on T-shirts, sweat shirts, ties, 
mugs, puzzles, posters and more. FREE CATA- 
LOG 800-775-3966. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 


Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 5. Wabash, 
Dept. 157, Chicago, 60603. 


PLANS & KITS | 


| | CONCRETE Dome Kit fF" 


‘Build your own super strong, 
energy efficiant concrete dome 
An ideal building for an office, 


shelter, cabin, rental unit, oF 
anything thal you can imagine. 
Send for more indormation! 


Info Pak 
Video/Literature 


$19.95 


ELECTROMAGNETIC ENGINE CONVER- 
SION from internal combustion engine to 
pollution-free. Info & PLAN#1 $10. Zero Arc 
Prod., PO BOX 1714, Perris, CA 92572. 


aS 


Fully illustrated step-by-step plans + Uses any circular saw 
Vertical and angled cuts + Attaches in 10 seconds 

Inexpensive * Easy to build 

Plans $8 plus S/H 


20 day money back guaraniee 
Add $1 for S/H ($3 foreign S/H} 
Send order lo: APS Plans, 
PO Bor 10336, Dept. PS 
Blacksburg, WA 24062-0336 


PL OR Cs ARRO VT eat, 
— Ses = , i WA TTR 
men E CALS 
Power) Poop Wnt is Delochople- 
Inexpentive Motenois= 
Hardware Store Parts 
Snel Gos Engine 
Truck Parner Tubes 


F ee eA a 
Fully ILLUSTRATED Siep-by-Sten SOUTHERN DESIGN 
Inexpensive PROPS & FANS Rt. 2 Box I6! 
$12.95-=PLANS & Material List Alvin, Tengs 77511 


HARMLESS DEVICE AUTOMATICALLY RE- 
PELS CATS FROM GARDENS. MATERIALS 
LIST, DETAILED DRAWINGS, COMPLETE 
ASSEMBLY INSTRUCTIONS. SEND $12.50 
TO: MIST-A-CAT, P.O. BOX 750361, N.O., LA 
70115-7102. 


PLANS, BLUEPRINTS 
BICYCLE YEAR ROUND. Inexpensive Quick 


Conversion, Plans $4.00. J. Uvick, POB 83, | 


Bronson, MI 49028. 


Beer on tap at home. Build your own Keg refrig- 
erator simple and easy. Send $9.95, T-PLANS, 
805 Orman Drive, Boulder, Colorado 80303. 


| RECUMBENT TRIKE - LOW-RIDER - 


EXHILARATING RIDE — EASILY BUILT — 
COMPLETE PLANS $10 - GARCOM, PO BOX 
5408, ST. LAURENT, QUEBEC, H4L 429. 


DETAILED PLANS 10’x16’ Storage/Shop. 
Send Address $19.95 To: ELA DESIGNS, Box 
2764, Mt. Vernon, WA 98273-7764 PS. 


GAZEBO PLANS COMPLETE—ONLY $10.00: 
PIONEER, 1245 DUPONT ST., BOX 99116, 
TORONTO, ONT. CANADA, M6H 4H7. 


POLICE AUTO STROBE Flans. Build in an eve- 
ning. Send $10.00 to: OK, P.O. BOX 778, Largo, 


| FL 34649. 


DETAILED PLANS—obuild your own beer keg, 
smoker grill, send $6.95 to: Dee's Marketing, 530 
Hillside Drive, Inman, SC 29349. 


NEW Hydro ROCKET! pump unreq'd, cheap 
easy built, hiflyer, plans $10. Tekcor, Box 50066, 
Albany, GA 31705. 


HOMEPLANS Book—as low as $75/set. Send 


$6 to: Wilks Books, 2270 Centinela Ave, B5, Los | 


Angeles, CA 90064. 


PLASTICS 
RUBBER, plastic compounds, techniques, 


sources, Free information: Caster, Box 16586V7, 
Memphis, TN 38186-0586. 


| ing, repairing and reproducing with our h 


CASTOLITE Liquid Plastics. Crystal clear, 
ors. For casting, embedding, coating, fibergla 


Making Supplies. Catalog $2.00. CASTOLI 
Dept. 93H/PS, 4915 Dean, Woodstock, 
60098. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Pol 
etc. Free Catalog! CRB, Box 56PS, Comme 
NY 11725. i 


REAL ESTATE 
CALIFORNIA. Acreage. Lots. $50 down. 


monthly. 4602 Ethel Ave., Sherman Oaks, 
91423. 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still available, get yours tor $2( 
rment fee, in AK, AZ, AR. CA, CO. 1D. MT. NV 

M, OR, UT, WA, WY, For complete, step-by-ste 
package including maps, telephone helpline, filing 
forms, etc. send $20: or for more information send $3 
PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles 
WA 98362-0336 (this is not Homesteading, it’s much 
easier and only costs $1. per acre) ! 


GOVERNMENT HOMES from $1 (U repair). 
linquent tax property. Repossessions. Your a 
(1) 805 962-8000 Ext. GH-20025 for current re 
list. 


+ MONTANA LAND © 
20 ACRES - From $12, 
at) e 


ia 


Hike, camp, hunt, fis 
explore Montana’ 
unspoiled wildernesd 
Near nat'l forest lant 
ie & recreation areas, | 
= Bs FREE BROCHURE 
EXCELLENT FINANCING |! 


Call Toll-Free 1-800-252-LAND 
in Wontana call 400-587-5464 i 
Yellowstone Basin Properties 

Færd Where Prohibited 


SS ae 
GOVERNMENT LAND now available for cia 


Up.to 160 acres/person. Free recorded mi 


| sage: (707)448-1887. (4JG6) 


REAL ESTATE LICENSE 
Who needs it? PII show you howto buy | 
land at low, low prices and sell it at 
market value. Any State, Any City Nation- 
wide. Send $19.95 to: 
Munday Enterprises 

P.O. Box 336 — Alta Loma, Ca. 91701 

Money back guarantee 


MONTANA —— 


Trees, Creeks and Wildlife, 20 QUALITY acre 
(and up). close to Yellowstone Park, starting 
$9,750. Easy Owner Financing. Guarantee 
Access. Warranty Deed. Free Color Brochur 
Rocky Mountain Timberlands 
1315 East Main = Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 « (406) 586-8088 


- Call Toll Free: 1-800-682-8088 - 


eS SS SS SSE SS S| 
ALASKA! NO TAXES! Fishing—Huntin 
Lakes—Hivers Three Minutes Away! 114 Ac 
$100.00 down; $100.00 Month. Informat 
SASE $2.00; VIDEO $20.00. Sable Deve 
ment General Contractors, Box 235, Delta J 
AK 99737. 1-907-895-4897. 


Home Inspection Checklist—A must for first ti 
home buyers. Send $8.95 to: Homes, P.O. 
75033, Wichita, KS 67275-0033. 


| Tre 


PROTECT THE ENVIRONMENT 
Help the environment by advertising 
your recycling ideas and product 
in Popular Science’s Classifie 
Opportunity Mart. Call Lisa or Ran 
for advertising information: 

1-800-445-2714 | 


EAK LOVERS! LOSE UP TO 18LBS. IN 2 
=EKS. FROM SWITZERLAND “THE STEAK 
ET" $6.95. PTAC, INC., P.O. BOX 957P, ASH- 
IND, NH 03217. 


TOPPING ROOF! PROBLEMS 
flat, sloped and e roots since 1978. 


| DISCOUNT STAMPS. REQUEST COUN- 


TRIES. FREE LIST. Iva, Box 197-B, Hanford, CA 
FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 

50 Different Selected United States Stamps. 
Only $1.06. Tom Roush, PO Box 1706-M, Willis, 
TX 77376. 


FOUR FOREIGN sets 25¢. Request approvals. 
R. G. Sales, Box 1065-P, Jamaica, NY 11431. 


SWIMMING POOLS/ACCESSORIES 


Protect your loved ones. Detects a 60 x 40 area. 
Send $10.00 for information to Pool Alarms, P.O. 
Box 1647, Winter Haven, FL 83882. 1647, Winter Haven, FL 83882. 


VIDEO EQUIPMENT 


MICROWAVE TV RECEIVERS 1.9 to 2.7 GHz 


CAMPBELL TOOLS COMPANY 
| 2100-P Selma Road - Springfield, OH 45505 


cüng Syste wW Apply 36 CH 20" Parabolic Dish Sys. 0...0 1173.00 | 
e i Waterers plywood &ather, | FREE GIANT BARGAIN STAMP CATALOG, 36 CH 28 Rod An Sys. -aaa ISO] | BOWER BAND CUT OFF SAW 
separ foam, pl srk) | FULL OF ALL THE LATEST OFFERINGS ON 36 CH 16x20" Grid Ant, Sys. [photo] 289. i 
justrial & residential roofs. Stop leaks & roof | | WORLDWIDE STAMPS, ACCESSORIES AND 36 CH 24x36" Grid Ant: Sya, conan UTOR meron 
mble in mobile homes. Weatherproafs solar | | SUPPLIES, BASEBALL CARDS, POSTCARDS Cur un TO) — 
nels, sky lights, fiberglass roof panels. Stops | | AND BANKNOTES. PLUS YOU'LL RECEIVE AUTO PARTS =| 
st on metal and structural steel, bridges, ete. | | STAMPS ON APPROVAL. BUY ONLY WHAT MONEY Back | | tage 
~ E, i | | GUARANTEED. | ui 
g dew Quality TION "GUARANTEED. JAMESTOWN STAMP paridisene! MORUS -| See = Ke cur 
Best prices for | | COMPANY, INC., DEPT. FC63PSF, JAMES- $1290 | 
Individuals | | TOWN, NY, 14701-0019. b ILLUSTRATED 0: LOMBCO DESIGN INC 
Contractors COLLECT STAMPS! SEND ONLY A DOLLAR WATER PURIFICATION PO BOM 98176, 523 MAIN ST, VANCOUVER, BC, CAN, VBA JAS 
For ee. | | BILL FOR 100 STAMP WORLDWIDE PACK- | WATERWI a - 
Call FOLARARAL bidapi ert an T poate re i chap — ‘| tilled. =e Box 45982, Caria FAL EL 
FAX Ainan lees TELE PNINE ACCESSORIES n 
1-2] iW p 
are : . TOOLS & MACHINERY 


en JN, IN. 
SATELLITE TV 


-atellite-TV FREE 


100% Satisfaction PEN-A. sane 
Guarantee Catalog Buyer's Guide 


Convert your telephone into multi-line telephone. 
Complete simple plans $3.00, Harry, 204 Wood- 
glen Place, 5.W., Calgary, Alberta, T2W-4G3. 
RINGMATE detector for FAX—Modem- 
Answering Machine. Complete $34.99—Kit 
$24.99—Board $5.99. (401) 397-3659. 


Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4" METAL LATHE $125.40. Taig 12419 Night- 
ingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, V 


BOX 


936-PS « HURRICANE. WU « 25526 
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PER low satellite prices. Free U.S.— 
ernational catalog. Satman, 800-472-8626. 


SCIENCE & CHEMISTRY 


[XPERIMENTERS” LABORATORY CHEMI- 
ALS - GLASSWARE, Catalogue $2.00, Es- 
lished 1953, Hagenow Laboratories, 1302 
ashington, Manitowoc, WI 54220. 


DBOTICS, ASTRONOMY, PHYSICS, CHEM- 

RY AND LABORATORY SUPPLIES CATA- 
'G. $3.00 REFUNDABLE. SINCE 1970. SAVE 
> TO 30%! ANALYTICAL SCIENTIFIC, 11049 
KNDERA, SAN ANTONIO, TX. 78250. VISA. 
2-684-7373 


ABORATORY CHEMICALS, GLASSWARE 

trumentation & Supplies Acids, Solvents, Or- 
Hnics, Inorganics & Pharmaceuticals. Catalog 
|.00. Advance Scientific, 1318 North Dixie Hwy, 
Plywood, FL 33020, (305) 927-2700. 


AKE YOUR OWN ROCKETS homemade 
pis, chemicals, plans, supplies catalog $3.00. 
FROTEK, P.O. BOX 1, CATASAUQUA, PA 
032. (717) 256-3087. 


FONE GENERATOR—Detailed plans 1 to build 
Pxpensive ozone generator. Send $6.95 to 
picago Scientific, PO Box 2322, Youngstown, 
H 44509. 


SONG WRITERS 


Space stamps 25¢ with approvals. Becker, 
x 3284-PS, Portland, OR 97208-3284. 
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fee stratified charge en- 
gine was the first stage 

in developing lean-burn 
technology, promising low- 
er emissions and better fuel 
mileage. In the late ’70s, 
Ford planned to introduce 
the programmable combus- 
tion lean-burn engine, but 
decided against it because 
the engine didn’t meet the 
new California emissions 
standard. Today, the prob- 
lem of complying with nox 
standards keeps it in the 

| labs.—July 1968 


25 YEARS AGO 
Cross Country By Car 


T: editors “set a transcontinental record with a Fonti- 
ac Catalina wagon at an average speed of 64.26 mph 
and a gas mileage of 15.84 mpg.” The gas cost $71.29. 
Driving a comparable 1993 Chevy Caprice wagon, 
which gets 26 mpg on the highway, and paying an aver- 
age $1.19 per gallon, the trip costs $131.40.—July 1968 


50 Years AGO 
On TARGET 


recision bombing during World War II 
meant the ability to see the target using 
an “automatic” bombsight said to be 70 per- 
cent accurate at 35,000 feet. Laser-guided bombs, today’s precision 
weapons, were first successfully used in the Vietnam War, and more re- 


50 Years AGo 


TANK KILLER 


icknamed the Bazooka, 

the M9 for paratroopers 
and the M1 for the infantry 
were the newest rocket 
launchers. They were re- 
placed by larger models 
—still called Bazookas—in 
the Korean War. By the 
time of the Vietnam War, 
the Bazooka had been re- 
placed by the 90mm recoil-. 
less rifle—July 1943 


100 Years AGo 


ith the beginning of 
telephotography came 
“clear pictures of objects 
that are at such a distance 
from the photographer 
that ordinary photographic 
equipment is useless.” The 
device consisted of a tele- 
scope, camera, and special 
lenses to obtain a clear 
image. Over time, little 
has changed. Although 
cameras with lenses pow- 
erful enough to probe the 
stars, planets, and other 
heavenly bodies are now 
available, most photogra- 


phers still prefer to 

use the “old fash- a 
ioned” method. ig 
—July 1893 f ; 


cently with devastating effectiveness in Desert Storm.—July 1943 


SAMPUNG A CENTURY OF POPULAR SCIENCE 


75 Years AGo 


Tire Time 
TRACKS 


he prediction that 
the truck may be- 
come a competitor of 
the railroads is based 
on the fact that the 
pneumatic tire takes 
away the speed limita- 
tions imposed by the 
solid rubber ones.” The 
tradeoff, of course, was 
flat tires. With the de- 
velopment of run-flat 
pneumatic tires, new 
high-performance tires 
now offer the advan- 
tage of solid rubber 
tires. —July 1918 


50 YEARS Aco 


BOUNCELESS 
BASEBALLS 


| wi rubber on the criti- 


cal-materials list in 
World War II, Spalding 
turned to balata asa 


Cae replacement. 


re . ANA Without the 


a), flexibility of 
Se AN the rubber 
ANa ©) core, howev- 
N #\ er, the first 
1 4] balata balls 
| were so 
A “dead” that 
‘4’ batters could 
wi” barely hit them 
= out of the infield. 
After the war, Spald- 
ing and the major leagues 
returned to rubber-core 


baseballs.—July 1943 
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What will your underwear 
be doing a year from now? 


ae) 7, N N Chances are, if they're 


BVD UNDERWEAR, 


you could still wear them. 


{ 


Because our comforts are made to last. 


Unlike most of our competitors, 


j * : 7 a mi” A ma, Mh 
we re picky about cotton. & caw Ñ 
* b o: S 
VERY PICKY. ~ -A-a C298 
> Wa a ia. x 
z gs T a. 
Ole = 


That's why we COMB OUR COTTON so 


NK )) only the longer fiber remains. 


J) 
) 
=>) 
) 
) 


Ie Nei i IW Wi i - 
OK W HN The rest we reject. Then we knit 
Ol 


AT \\ Lr Vi 
JOOOO 


more of this incredibly soft, 
incredibly strong fiber into every square inch 
of our briefs, so they'll hold up longer. 

And even after loads of washing, our 
CLOTH STAYS THICK. ` 


Those others waste away. aus K SoS 
= 7 = | os A r, = 


These are justthreeof 2-6. 5a. - 
the many reasons, you'll still be sitting in 
the lap of our luxury long after 


Sen, 
other underwear have started ya 


second careers 


cleaning up paint. 


À GORR TRUCK" 


— | 


lts not by chance that Toyota has long been one of Americas best-selling compact | 
trucks. It's because of the quality. The reliability. And it’s because of the way they 
last. So it’s only natural for people who have owned Toyota Trucks, but who now 
need a larger truck, to wish that Toyota made bigger trucks, too. And now we do. -q= ea 

Just how big is the Toyota T 100? Well, to begin with, it's bigger in virtually every Bse gona the TS 
way than our compact trucks. ha shown between Toyota T100 2 WD and 
even, than so-called “midsize” trucks,  “°mbact2WD: | 
The large, roomy cab, for example, allows for comfortable 3-across seating. | jim 
The double-wall cargo bed will carry 4x8 panels between the wheelwells. 
And dont worry about the weight. Payloads ils as nigh a as 2000 lbs: 

But it’s not just size that sets this truck | 

The handling of the Toy kE 

apart. The handling of the Toyota = TE 
T100 is amazingly crisp. The ride, €E | $ ; 
incredibly smooth. And the power that `a | Re j 
surges from its responsive 30-liter EFI V6 makes towing up to 5000 lbs.” sheer pleasure. == — i 

So now that the Toyota T100 is here, there's only one thing left to wish for. And that, of Toyota T100 features roomy 3-across 
course, is one of your own. Call 1-800- GO-TOYOTA for a Toyota ip I 10 brochure or the seating and a bed big enough for 
location of your nearest dealer. y 4x8 panels, 


A winning lineup: Toyota T100 (available in 2WD 
and 4WD), Toyota Compact 4x4and 4x2. 
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INTRODUCING THE TOYOTA T100. Soke 
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